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atest version 
Search-Patrol Plane a 
Weight All-Aluminum Oil Coolers. The P2V's are the fi 
search-patrol planes ever designed ‘from the ground up” 
for the Navy. One of this series, the “Truculent Turtle” 
holds the world's non-stop distance record of 11,236 
statute miles for a flight from Perth, Australia to 
Ohio in the fall of 1946. Production of t 
der way at lockheed Aircraft Corporatio 


orporatio 
Burbank, California. 


Cl Cocled by Feather Weights 


The Lockheed P2V joins a distinguished group of 
modern conventional and jet-propelled aircraft now ben- 
efiting from the superior weight-strength ratio and ac- 


curate pre-testing of FEATHER-WEIGHT all-alum- , 

inum oil coolers. eh 
Clifford’s patented method of brazing aluminum i 

thin sections and the thorough testing meth« ised i 


Clifford’s wind-tunnel laboratory .. . largest 
modern in the aeronautical heat exchanger ind ALL-ALUMINUM OIL COOLERS 
Oil Coolers are invited. CLIFFORD MANUF 
ComMPANY, 138 GROVE St., WALTHAM 54, Mass 
HYDRAULICALLY - FORMED BELLOWS 
of Standard-Thomson Corporation. Offices in New York, 


Detroit, Chicago and Los Angeles. AND BELLOWS ASSEMBLIES 


Aircraft (\ Steam Trap 4) Bellows All-Aluminum 
Bellows = Bellows 7 Seal Cylindrical 
\ Assembly Assembly Oil Cooler 
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H. R. Salmon, 
winner of 1948 race. 
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CLASSIC OF THE AIR — 


The Goodyear Trophy Race —- Sept. 3, 4, 5 


For the third consecutive year, 

The Goodyear Tire & Rubber Com- 

pany will sponsor the $25,000 Goodyear 
Trophy Race for light aircraft at the 
National Air Races, Cleveland, Ohio. 


stimulating progress in their 
design and engineering through 
competitive effort. It is another Goodyear 
contribution to the advancement of 
aviation. Goodyear, Aviation 
This popular contest is creat- Products Division, Akron 16, 

ing wider public interest Ohio or Los Angeles 


insmallairplanesand 54, California. 


GOOD, YEAR 


AVIATION 
PRODUCTS 


MORE AIRCRAFT LAND ON GOODYEAR TIRES, TUBES, WHEELS AND BRAKES THAN ON ANY OTHER KIND 
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Wyman-Gordon—specialists in the vital forgings of the internal 


combustion engine since its inception—is today the largest producer 


A ‘ of crankshafts for the automotive industry and of all types of forg- 


: 


’ ings for the aircraft industry. 


or turbine wheels and impellers for turbo jets—there is no substitute 


for Wyman-Gordon experience. 


Be it crankshafts and other vital forgings for the piston type engines 


Se 


- GORDON 


Forgings of Aluminum. Magnesium, Steel 
- WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS - DETROIT, MICHIGAN 
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* 3,200 TRIPS AROUND THE WORLD— 


Allison aircraft turbine engines have logged 


more than 200,000 hours’ actual flight time to date — 


more time in the air than all other jet engines. 


Allison jet-powered airplanes 


tom 
of A 
join 
first 
was 


J-35 
Axial-flow 
Turbo-jet 


Lockheed F-80 and TF-80 Shooting Star 


Republic F-84 Thunderjet 
Grumman F9F-3 Panther 


Northrop F-89A Scorpion 
North American FJ-1 Fury 
4 Consolidated XP5Y 
Northrop RB-35B Flying Wing 
Martin P4M-] Mercator 
North American AJ-] 
DIVISION OF Indianapolis, Indiana 


Builder of axial and centrifugal flow turbine engines 
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JAS. News 


A Record of People 


of Interest to Institute Members 


1LA.S. Holds Second Elmira 
Meeting with Soaring Society 


Sweptback Wings, Cross-Country Soaring, and Meteoro- 
logical Phenomena Discussed at Technical Sessions on July 


8; Latest Sailplanes Exhibited on Harris Hill 


bentser IN THE aerodynamics and design of sailplanes and in the meteor- 
ological and operational aspects of soaring were reported on Friday, July 8, 
to members of the Institute of the Aeronautical Sciences and the dietatities Society 


of America at the second of a series of 
joint meetings at Elmira, N.Y. The 
first in this postwar series of meetings 
was held in July, 1948, and featured a 
Symposium on ‘‘Ultimate Performance 
Possibilities for Sailplanes.’’ This 
year’s meeting formed part of the pro- 
gram of the S.S.A.’s Sixteenth Annual 
National Soaring Meet, which opened 
on July 2 and ran until July 10. 

The program of this year’s meeting 
included the presentation of seven 
formal technical papers by members 
of both societies and an inspection of 
the latest sailplane designs. The 
technical sessions were held in the 
afternoon and evening in the Ad- 
ministration Building at Harris Hill. 
The commercially manufactured and 
privately built sailplanes on hand for 
the soaring contests afforded an inter- 
esting display of actual examples of 
recent sailplane development. 

The program of the technical ses 
sions was as follows: 
> Afternoon Session—Aerodynamics. 
The Chairman was Ben Shupack, who 
is with the Aerophysics Institute, 
Inc., and is a Director of the Soaring 
Society of America. Four papers 
were read: 

“The Sailplane Projec 


t,” by August 
Raspet, 


Engineering and Industrial 
Research Station of Mississippi State 
College. 

“A New Profile for Sweptback 


Wings,” by D. F. Farrar, Jr., Vander- 
bilt Un iversity. 


“Report on the D-30 by 
Hans Zacher. 

“Optimum Cross-Country Soaring 
Speeds,” by Paul B. MacCready, Jr., 
California Institute of Technology. 
> Evening Session— Meteorology. 
Dr. August Raspet, Mississippi State 
College, was Chairman. Dr. Raspet 
is also an S.S.A. Director. The titles 
of the papers presented were: 

“Prefrontal Waves and Their Sig- 
nificance to Soaring and Transport 


Aviation,” by Walter Georgii, Me- 
teorological Service of Argentina. 

‘“‘Some Effects of Wind on Cumulus 
Clouds and Thermals,’ by Joanne 
Starr Malkus, Illinois Institute of 
Technology, Woods Hole Oceano- 
graphic Institute. 

“The Techniques and Possibilities 
of Mountain Wave Soaring,’’ by 
Joachim Kuettner, Air Materiel Com- 
mand, U.S.A.F. 

The October issue of the REVIEW 
will contain a complete account of the 
events of the meeting, including sum- 
maries of the technical papers and the 
discussions. 


Os 
AN 
Sy 
7 
G 2) 
TICAL 2 
4 
| 
| 
| 


AERONAUTICAL ENGINEERING REVIEW—AUGUST, 1949 


100,000 Key Engineers’ Record 
Requested for Use by N.M.E, 


To provide source material for a 
who’s who in engineering research, 
development, and other scientific oper. Worl 
ations, a 4-page questionnaire has orl 
been mailed out to 100,000 key engi- React 
neers in all branches of American en. 
gineering, it was announced by The 
American Society of Mechanical En. 
gineers last month. Inc., 1 

The Engineers Joint Council, 
ing through A.S.M.E., has accepted with | 
the task of providing the Office 
Naval Research of the National Mil. Meml 
tary Establishment with the names 
addresses, ages and details of pro Febrt 
fessional and scientific qualifications today 
of engineers holding the grade of mem- prodt 
ber or higher in 18 national profes. 
sional engineering societies. The re. dustr 


the lar 
neering 
sumed 

as cont 


Stat 


turns will be collected by the A.S. M.E, 
and turned over to the O.N.R. for 
classification. 


4,( 


000 
com] 


> Valuable Tool—The source file of 
key engineering personnel thus 
tained will provide a valuable tool for pres 
MARTIN STEPS UP MILLING PRODUCTION solving a that nc of technical person- [prod 
Milling production stepped up 25 per cent in The Glenn L. Martin machine shop through nel problems, A.S.M.E. officials said, possi 
improved operations, company reports. In one outstanding case, the bracket for a main Its use will diminish disturbances man 
beaching gear was originally loaded on the work table and milled—one unit at a time. Opera- lon wacciieatall : CRNA ; appt 
tor had to stop the machine while loading each successive part in the vise. Improved method, ler 3 
shown above, depends on the use of a rotary work table with nesting fixtures. Production has industry, and the personal welfare of ss 
increased since the operator is himself constantly occupied ir ding parts while machine engineers and will provide a means by aig 
keeps on chipping. Methods Engineer (center) looks on as Foreman checks beaching gear which national resources of technical Wes 
bracket turned out on improved setup. Parts are loaded on rotary table while machine runs. personnel can be ascertained. The file at | 
will also point up weak spots that as 
sho hened by education, ire 
Controlled Utilization sion, all normally would be due for be strengthened by educatin 
Extends Clipper Flying Hours i Sy Reapaiaia the same Bune, Be As a national asset, the body of plat 
sulting in en work load for the be to private 
Pan American World Airways’ Clip- maintenance division, with alternate — qustrial, educational, and professional- 
pers—the new Stratocruiser transports slack and rush periods. society planning groups and for other 
currently being delivered by Boeing— > 440 Hours Lost Per Plane—Check legitimate purposes. I 
have their futures scheduled as much by P.A.A in 1948 on 50 airplanes > Not Just Another Questionnaire— Ba: 
as 2 years hence, even before most of showed an average utilization of 1,560 The Engineers Joint Council points Ea: 
them have been delivered or com- hours per plane out of each 2,000-hour out that this is not just another ques- ee 
pleted. period, or a loss of 440 hours per tionnaire but is one sent to engineers H. 
> Looking to Future—This looking to plane. Ext nded through the 8,000 selected from the upper echelon of the ma 
the future policy is in line with a new hour cycle ¢ ich plane is allowed to profession. Data sought are not it M; 
long-range scheduling system de- fly before maje r overhaul, this repre- tended for general Government use M. 
veloped by P.A.A. to provide tai sents a loss of 1,760 hours per plane. but will go directly to the engineering 
economical maintenance of aircraft. Full utilization is difficult to agencies of the N.M.E., who will make los 
The new system, known as con- achieve, but through the new system direct use of it. , : : y ins 
trolled utilization, was tested first on of controlled scheduling Pan American As the questionnaire will Provide ba 
Pan American’s fleet of DC-3’s. It has succeeded in raising its utilization the key ta opEperamety to professional pri 
proved so efficient that it is now being on the 260-hour servicing of its fleet of “a pageccd ; bn peg. 7 pr 
used on the company’s entire fleet of 40 DC-4’s from an average of 220 nen bape et it are neers to ae bil 
more than 100 Clippers. It also is hours to an average of 249 hours, in- 
being adapted for scheduling of flight creasing utilization 29 hours per plane. 
The project is the result of a 
ng board graph, covering © ference held in Washington, D.C, K 
The improved method of scheduling month operating period, gives a con- last fall attended by E.J.C. represen 
solves one of the major problems of stant and accurate picture of each tatives and many other engineering : 
aircraft maintenance—the separation plane’s status and its location, so that agencies, at which was discussed the : 
of aircraft servicings and overhauls so it is apparent immediately whether need for a list of 25,000 key engineers " 
that they do not bunch up and over- the plane is behind or ahead of its pro- who could be called in on a full q 
load the maintenance department. jected maintenance schedule. part-time basis to work on the broad fe 
Reason for the pile-up of servicings A plane out of phase with its over- scientific programs of the National 
and overhauls is that airplanes usually haul schedule can be transferred to a Military Establishment. 
are purchased several at a time, which run where its utilization can be ad- The task of collecting personal and a 
means that, without planned utiliza- vanced or retarded as necessary. professional data fell to the E.J.C. a8 
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I1A.S. NEWS 


Head of the Aeronautical Engineering 
Department, tests conducted with 
hypodermic needles disclosed the air 
stream to have reached Mach 7.06 in 


the largest joint agency of the engi- 
neering profession. A.S.M.E. as- 
sumed administration of the project 


rial for afm contracting agent of the E.J.C. : ; 
research, the 6 by 9-in. test section. 
itific oper. ’ 
naire haf World's Largest ‘Copter Maker » McGraw-Hill Director .. . Dr. Karl 


key Reaches Three-Ships-per- Week 
erican ep. Mar 

d by The 
nical En. 


T. Compton, F.I.A.S. and Chairman, 
Research & Development Board of 
the National Military Establishment, 
has been elected a Director of the 
McGraw-Hill Publishing Company, 
New York. 


Stanley Hiller’s United Helicopters, 
Inc., is now claimed to be the largest 
helicopter manufacturer in the world 

accepted with a three-ships-per-week delivery 

Office off™ tate. Hiller, an I.A.S. Technical 
‘nal Mil. Member, points out that the first com- 
e names | mercial delivery was made only last 
‘' February. Between that date and 


incil, act. 


> Honored . . . At Commencement 
Exercises of Polytechnic Institute of 
Brooklyn last June 15, Dr. Hugh L. 


& 

ifeatal today, the corporation has stepped up Dryden, H.F.1.A.S., received the hon- 

e of mem. production to its present figure to be- orary degree of Doctor of Science in 

il profes. fm come the production leader of the in- C recognition of his distinguished 
-97 REAR SECTIONS BY RYAN achievements in aeronautical engineer- 


dustry. 

> 4,000 Californians—More than 4,- 
000 Californians have sponsored the 
company’s production engineering and 


The re. 
A.S.M.E. 
N.R. for 


Fabrication work on the aft fuselage sections ing. 
of Boeing’s C-97 Stratofreighters for the Air 
Force is progressing rapidly along Ryan 


Aeronautical Company’s production lines. 


> New Tau Omega Prexy... 


ce file of @ manufacturing operations, making Ryan also builds fuselages for the Boeing annual convention of Tau Omega, 
thus ob. possible the rapid expansion to its Stratocruiser. By year-end, Ryan-built C- national honorary aeronautical engi- 
e tool for present position. This immediate 97 sections will reach top delivery rate. neering fraternity, held on the campus 
1 person- production goal has also been made of Illinois Institute of Technology, Dr. 
ials said. possible by an unusual method of Harold V. Hawkins, A.F.I.A.S., was 
vances of manufacturing, Hiller said, whereby flights, required only 3 hours of nor- elected National President. 

zation of approximately 92 per cent of the Hil- mal maintenance and no parts re- 

elfare of § ler 360 is produced by subcontracting — placements in 109 hours of flight. > On Rensselaer Faculty . . . Dr. Paul 


firms located mainly throughout the 
West. Some 125 persons are employed 
at United Helicopters’ Palo Alto as- 
sembly plant, while about 400 are 
directly associated with the produc- 
tion program in the various vendors’ 
plants. 


E. Hemke, A.F.I.A.S., has been ap- 
pointed dean of faculty at Rensselaer 
Polytechnic Institute, Troy, N.Y. He 
served as head of the Department of 
Aeronautical Engineering there since 
1936. 


neans by 
technical 

The file 
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|.A.S. Newslines 


Elected Lear, Inc., V.-P. ... 
Burnham Adams, A.F.I.A.S., Manager 
of the California division of Lear, Inc., 
since May, 1946, was elected Vice- 
President of the corporation. Before 
joining Lear, he was at Wright Aero- 
nautical for 22 years, having been 
Sales Manager and later West Coast 
Manager. Mr. Adams is a graduate 
of Yale Engineering School. 


> For Distinguished Service 
Glenn L. Martin, H.F.1.A.5., received 
an honorary degree of Doctor of 
Science from the University of South- 
ern California ‘in recognition of dis- 
tinguished service in the field of aero- 
nautics.”’ 


Helpful Helicopter 


Paying a call at Andrews Air Force 
Base in the course of a tour of mid- 
Eastern Seaboard military bases, a 
K-190 helicopter designed by Charles 
H. Kaman, M.I.A.S., President, Ka- 


inaire— 
| points 
er ques- 
1gineers 


fan. ps “90 Aircraft Corporation, took aloft > Reaches Mach 7.06...A hyper- » Guided Missiles Chairman .. . Dr. 
nt a pag en. Lawrence S. Kuter, Chief, sonic wind tunnel has been unveiled Clark B. Millikan, H.F.I.A.S., has 
neeriil sin S. at the University of Minnesota which been named Chairman of the Com- 
tl main The General, never one to make created a proved airflow seven times mittee on Guided Missiles, Research 
lost motions, took the opportunity to the speed of sound. According to & Development Board, replacing De. 
— inspect three small lakes located on the Prof. John D. Akerman, F.I.A‘S., F. L. Hovde, Purdue University 
asia base. lhe flight, it developed, had a President. 
ers practical purpose in that plans for im- 
give it proving the base include the possi- > Negotiating Transport Lease. . . 
wou bility of draining and filling in one or : . W. C. Rockefeller, A.F.I.A.S., Vice- 
National Meetings President of Airfleets, Inc., believes 
a con- >» Photo-Recon—After hovering over Calendar air-line companies of this country will 
D.G each lake for several minutes, General soon arrange to lease new transports 
presen- Kuter decided a photographic record through the company. ‘‘Our studies,” 
leering of the inspection would be helpful to he said, ‘show that several air lines 
ed the the project. The K-190 landed him Dec. 17 Wright en) Lec- can shift within a short time to profit- 
rineers on the lawn within 50 ft. of his home ad ashington, able operations through the leasing 
‘ull- or quarters where he obtained a camera plan.” Convair-Liners will be first 


broad 
itional 


and resumed his flight to photograph 
the area, 


Jan. 23-26, 
1950 


Eighteenth Annual 
Meeting, New 


transports leased by Airfleets, which 
is now negotiating with domestic air 


The K-190, in more than 1,000 York. lines. A firm proposal is expected to 
al and miles of cross-country flying plus an be submitted to the RFC soon to 
LC. as unknown number of miles in shorter finance the plan. 


N.M.E, | 
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@ Wright Emphasis . . . In line with re 
organization plans for the Curtiss-Wright 
Corporation, a new production program has 
been put into effect at company’s engine 
division, Wright Aeronautical Corporation, 
in which greater emphasis will be placed on 
the manufacturing resources of the engine. 
building division. An increasingly large 
part of the facilities at that plant are being 
used for production of components of one 
of the standard jet engines for which the 
military air services have an immediate 
need. Along with the increased productiog 
program, the company will continue to 
carry on its research and development 
work in the jet engine field, while up. 
profitable projects, involving expenditures 
of about $1,000,000 per month, are being 
discontinued. Wright operates largest 
turbine-testing laboratory under private 
management in the industry. 
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® Douglas’ New Price Policy A 10 thrust 


CARRYING ITS OWN AIRPORT 


Largest installation of its type ever built, the massive track-tri 
B-50 Superfortress received its first taxi trials at Seattle. The track 
the practicality of flying heavy airplanes from unimproved 


nding gear on the Boeing 
gear 1s being used to test 
Rubber belts, grooved 


per cent reduction in net price of Douglas 
Aircraft Company’s manufactured spare 
parts for DC-3, DC-4, and DC-6 trans. 
ports has been announced, effective July 5, 
Price policy, containing certain retroactive 
features, was made possible by manu 
facturing and operational economies, 
Some of the latter, Douglas says, were the 
result of the cooperation from air lines in 
effecting better inventory controls and 


ment 
metal: 
sible « 
thrus' 
e“H 
days 
from 
divisi 
both 


drums, and bogies, with multiple shock absorber units, allow the 164,009-lb. B-50 to roll over eliminations of routine correspondence divis 
small obstructions and turf or dirt with ease, Boeing says. A e landing-gear units com- New prices effect operators of some 6000 owe 
pletely retract and do not affect the 400-m.p.h. top speed of thi Force’s standard medium DC-3’s, 750 DC-4’s, and 150 DC-6’s in little 
bomber, company added. Tripod pedestal attached to plane’ holds motion-picture cam- commercial service throughout the world, the | 
era equipment to record automatically the action of nose gear di gh-speed taxi tests. @ Magnesium in Helicopters New sue- stan 

cesses for magnesium, scored in_ the ever 
Navy’s XHJP-1 utility helicopter, built busi 
by Piasecki, have been announced by the | 
( t M L N The Dow Chemical Company. The ors, 
Orpofra @ em ers ews XHJP-1, says Dow, utilizes magnesium in and 
transmission cases, control quadrants, the mar 
@ “Inside Story”... New 8-page bulletin, is planned on basis of two daily flights with P da 
The Inside Story of Allis-Chalmers Convair-Liner lagships, cutting time “a ot el 
‘Safety Circle’ Motor Protection,’ has from 2 hr. 40 min. to 1 hr. 45 min. ti a Con 
been released by the company. Design Renton Stratofreighters First of 50 3 at 
and construction features of the “Safety Boeing Stratofreighters for the Air Force 
Circle” motor which add up to long life and oe ee dhnccpdhsinr Chatneies is another quality giving parts improved at 
. ich add up to long life anc which rolled from the Renton Aircraft performance. aids 
low operating costs are described. These Plant near Seattle last June was also first 
include a heavy cast-iron frame completely plane to be completed in the big Govern- © Huge Tool . . . One of the largest and on 
surrounding all working parts, a double in- ment-owned factory since last B-29 was most efficient tools in the commercial ait- : 
sulated Stator, a die-cast rotor, efficient completed 3 years ago by Boeing Airplane line business has been completed and pe 

ventilation, drip-proof end brackets, pre- Company. Production will continue into placed in operation by Eastern Air Lines, e) 
lubricated bearings, precision machined 1950. Inc., in Miami, Fla. This huge tool, which ne\ 
feet, and roomy conduit box. These Zastern calls a line maintenance buildi 

s are available in sizes a at ¢ rer $1,500, 

( Technical Institute has announced the built at cost of over $ I, tes 

1,800 r.p.m. to 20 hp. at 3,600 r.p.m., in eemeiitation of its curricilen tn: Acro three stories high, and has 180,600 sq.ft. of bo 

frames 326 and smaller. All dimensions er tees ee ; floor space under roof. Building has eight ru 
nautical Engineering by the Engineers 

are NEMA standards. Copies of Bulletin Council for Professional Development maintenance docks, four on each side, no 

51B6210B are available on request from © Best Safety R The t accommodating eight new-type Connies at Sa 

Allis-Chalmers Manufacturing Company, ty The safety one time. Four 2,500-hp. Wright engines 40 
1227 S. 70th St., Milwaukee, Wis. iblished lines flying can be changed in 6 hours on a Constella- pc 

new type transport in its first year o . ‘ ildi 
tion. Great advantage of the new building 
Supports U.S.-Canada Pact ... New operation was set when Convair-Liners be- 
: is its ability to handle planes independently ci 

transport agreement between Canada and gan their second year of scheduled service, 4 i d 
- of one another. A plane is never hemme fo 

U.S. will improve this country’s unfavor- according to Consolidated Vultee Aircraft : ; . 

able competitive position on the air route Corporation. Domestic and foreign lines “ 

linking New York with Toronto, according flying more than 150 of the twin-engined ® Robot Takes DC-3 Across Nation ..- A 

to C. R. Smith, A.M.I.A.S., President of transports, logged about 500,000,000 pas- Making a safe landing at Westchester ¥ 

American Airlines System. Saying Ameri- senger-miles and 25,000,000 airplane-miles, County Airport early in June, a DC% 0 

can has been operating between the two safely carried more than 2,250,000 pas- transport completed a successful 2,778 u 

cities for 8 years, during which it suffered a sengers Air Force has officially ac- mile test flight from San Francisco with aa t 

severe competitive disadvantage because cepted Convair’s delta wing research plane automatic pilot at the controls the entire k 

T.C.A. has been able to offer faster service and designated it the XF-92A. Director of distance. Owners of the plane, Federal C 

because of its nonstop privilege while Engineering, R. C. Sebold, said research to Telecommunications Laboratories, Inc., 4 I 

American was required to stop all New date points to possibility that delta wing partial subsidiary of the International ( 

York-Toronto flights at Buffalo, Smith de- will develop into the standard configura- Telephone & Telegraph Company, de ' 


clared initial nonstop service by American 


tion for supersonic flight. 


veloped the automatic pilot equipment 
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used in the test with the aid of Minne- 
apolis-Honeywell Regulator Company. 
Robot utilized an automatic coupler to 
translate radio beams from ground sta- 
tions into ‘‘orders’’ for the flight controls. 


e More Power for Stratojet . . . Boeing’s 
XB-47 Stratojet, holder of the all-type 
transcontinental record at an average 
speed of 607 m.p.h., is being equipped with 
even more powerful jet engines with in- 
stallation of General Electric Company’s 
J-47 turbojets in one of two experimental 
XB-47’s. Use of the new G-E J-47’s will 
raise total power more than 25 per cent. 
Each J-47 develops more than 5,000 Ibs. of 
thrust compared with 4,000 lbs. of J-35 
turbojets. . . Company’s $25,000,000 jet 
center at Lynn, Mass., will enable engi- 
neers to study jet engines nearly four 
times as powerful as those now in pro- 
duction, G-E says. New methods of 
thrust augmentation now under develop- 
ment and other improvements, including 
metals and better fuels, would make pos- 
sible engines with 10,000 to 20,000 Ibs. of 
thrust 


e“Hamstan” ... Another sign that the 
days of the propeller are numbered comes 
from United Aircraft’s Hamilton Standard 
division, which announces that henceforth, 
both officially and formally, it’s quite all 
right to drop the ‘‘Propellers’’ from the 
division name. Millions of Allied airmen, 
says Hamilton Standard, long ago did a 
little shortening of their own, referring to 
the division and its products as ‘““Ham- 
stan.’’ Company quickly points out, how- 
ever, it’s still very much in the propeller 
business, although its products go beyond 
the prop itself—aircraft spinners, govern- 
ors, integral oil assemblies, synchronizers, 
and helicopter rotor parts. This year 
marks Hamilton Standard’s 30th anni- 
versary 


@ Doubles Workers . . . Irving Air Chute 
Company, Inc., is doubling its worker force 
at company plants in Buffalo and nearby 
Ft. Erie, Ontario. Orders have been re- 
ceived from U.S. and Canadian govern- 
ments amounting to $2,000,000. Each 
parachute plant, previous to new hiring 
that began July 5, employed about 40 
persons 


New Auxiliary Power Plant . . . The 
new Jack & Heintz AP50 auxiliary power 
plant supplies 400-cycle a.c. power for 
testing instruments and controls of B-36 


bombers while on the ground—without 
running the six 3,000-hp. engines that 
normally supply it with power in the air. 
Said to be a suitable power source wherever 
400-cycle, 208/120-volt power is required, 
power plant is rated at 62.5 k.v.a. at 0.8 
power factor. Write Jack & Heintz Pre- 
cision Industries, Inc., Cleveland 1, Ohio, 
for details 


® Aircraft Water Extinguisher . . . Civil 
Aeronautics Administration has granted 
Walter Kidde & Company, Inc., approval 
of a new water extinguisher intended for 
use against Class A fires in aircraft in- 
teriors. Said to be first of type made, the 
Kidde water extinguisher contains 13/s 
qt. of antifreeze water solution. Weighing 
less than 7 Ibs., it operates at temperatures 
down to —40°F. A lightweight support- 
ing bracket makes installation easy. Pres- 
sure for squirting a stream 20 ft. or more is 


2,000TH BONANZA DELIVERED 


Beech Aircraft Corporation passed a milestone in personal aircraft construction recently 


when it delivered its 2,000th four-place Beechcraft Bonanza. 


Accepting delivery of the 


Bonanza personally from Walter H. Beech (right), M.I.A.S. and President of Beech Aircraft, 
is V. B. Likins of the Flying L Ranch, Davis, Okla. 


provided by carbon-dioxide gas released 
from a small cartridge contained in the 
threaded extinguisher handle. Water 
chamber can be refilled after use from any 
available water supply simply by removing 
extinguisher top, and a new cartridge of 
compressed CO, quickly inserted in screw- 
on handle .. . A new aviation sales office 
has been opened by Kidde in Dallas, Tex. 

@ Hydromatic Props for New Connies.. . 
Hamilton Standard 43E60 reversing Hy- 
dromatic propellers have been selected by 
Lockheed Aircraft Corporation for the 
20 L-749 Constellations ordered by Trans 
World Airlines recently. 

@ Martin Building Ten Vikings ... A total 
of ten Navy Viking rockets will be built by 
The Glenn L. Martin Company, incor- 
porating design modifications following the 
test flight of the first Viking last May. 

@ New Bendix Plant Ground was 
broken for a new $250,000 building in 
North Hollywood by Pacific Division, 
Bendix Aviation Corporation. New plant 
will be used for manufacture of automotive 
and tractor hydraulic units. 

@ Stratocruiser Maintenance . . . Pan 
American World Airways’ Stratocruisers 
are being flown from New York to Miami 
for maintenance at Pan Am Overhaul Base. 
First arrival was the Flying Cloud, which 
flew in for engine change and checkup. 
With addition of the Stratocruiser to its 
work sheet, P.A.A.’s Miami Overhaul Base 
now maintains virtually every major type 
commercial aircraft made in U.S. In 
addition to Boeings, Pan Am’s world-wide 
Clipper fleet includes Constellations, Con- 
vairs, DC-4’s, and DC-6’s, all of which fly 
to Miami for maintenance . . . Tourist- 
class service, 25 per cent below first-class 
rates, went into effect all around South 


America in mid-June. Tourist trip was 
made possible by new joint Pan Am- 
Panagra twice-weekly tourist-class service 
between Miami and Buenos Aires via 
Canal Zone and West Coast of South 
America. 


e@ Parker Level Control Bulletin . . 
Twelve-page Bulletin 530, just pub- 
lished by The Parker Appliance Company, 
17325 Euclid Ave., Cleveland, Ohio, 
covers specifications and applications of 
the recently developed Parker liquid con- 
trol valve in several types. Five diagrams 
illustrate typical applications of the valves 
to single-point servicing and underwing 
fueling of aircraft. 


@ Million Dollars in New Business... A 
million dollars in new business for its 
Metal Products Division has been booked 
by the Ryan Aeronautical Company. Most 
of it is for exhaust systems for military and 
commercial transport planes and stainless- 
steel jet engine components. Included in 
the contracts are those from Douglas Air- 
craft for a large quantity of Ryan exhaust 
collector systems for C-54 military and 
DC-4 commercial air liners. 


@ Gyropilots for Blimps ... Navy Bureau 
of Aeronautics has ordered 17 modified 
A-12 Gyropilots from Sperry Gyroscope 
Company for use on blimps. 


@ 24,000 Families on Family Plan 
United Air Lines’ reduced rate family fare 
plan, recently extended to September 30, 
has accounted for almost 10 per cent of 
company’s revenue passenger-miles since 
it went into effect 7 months ago. More 
than 24,000 families, averaging slightly 
more thar two persons each, had used the 
plan as of June 14. 
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Meet Your Section Chairmen 


Harold Vern Hawkins 


Chicago Section 


A request to help inaugurate a pro- 
gram of education in aeronautical 
industries for Cornell University in 
Buffalo, N.Y., in 
1940, started Dr. 
Harold V. Haw- 
kins in the aero- 
nautical field, for 
it ultimately led 
to his joining Bell 
Aircraft as a 
Stress Analyst in 
1941. 

Born 36 years ago in Portland, Ore., 
he went to the University of Washing- 
ton and Cornell University, receiving 
in turn his B.S. in Civil Engineering, 
M.C.E. and Ph.D. 


> Transition to Aircraft— Engineering 
always provided him with a varied and 
most interesting career. Starting asa 
youth with summers spent in lumber 
mills and on building construction, 
Dr. Hawkins worked from civil 
engineering structures to aircraft 
work. 


As a Stress Analyst at Bell Aircraft, 
he developed structural memoranda 
to outline methods of analyses. After 
performing the stress analysis on the 
P-63 wing, Dr. Hawkins was asked to 
develop a Vibrations Engineering 
Group and Vibrations Laboratory to 
cope with the critical troubles that 
were being experienced in flight test- 
ing. 

This led into electronic instrumenta- 
tion and telemetering, and, finally, he 
was named Chief Electronic Engineer 
at Bell, at which post he remained for 
11/2 years. He then decided to return 
to his postwar profession of engineer- 
ing education. 


> Buried Documents—The most in- 
teresting event of his career was 
realized in 1945 when he spent 4 
months in Europe as Technical Repre- 
sentative attached to the Army Air 
Forces, assisting in the assessing of 
the German aircraft industry, the 
Messerschmitt company in particu- 
lar. 


In that time, Dr. Hawkins traveled 
some 22,000 miles, digging up buried 
documents, opening safes ‘‘the hard 
way with a chisel,” and groping 
through tunnel factories that the 


Germans built to escape the day-and- 
night attacks of American and British 
air forces. 

Now Professor of Civil Engineering 
at Illinois Institute of Technology, 
where he conducts courses in airplane 
stress analysis, design, and aerody- 
namics, Dr. Hawkins, who is a Past- 
Chairman of the Buffalo Section of 
the Institute, was recently elected 
National President of Tau Omega, 
aeronautical honorary fraternity. He 
is also a member of Tau Beta Pi, 
Sigma Xi, Phi Kappa Phi, Chi Epsi- 
lon, American Society of Civil Engi- 
neers, and the National Society of 
Professional Engineers. He has pro- 
fessional Engineers’ Licenses in both 
Illinois and New York. 


> Paper on Vibration—In 1946, at 
the I.A.S. Annual Meeting in Janu- 
ary, Dr. Hawkins gave a paper on 
“Trouble Shooting with Vibration 
Equipment. 


In addition, he has written ‘‘Pipe 
Line Flexure Stresses Caused by Ex- 
pansion or Movement of Supports,”’ 
which appeared in Marks’ Mechanical 
Engineers’ Handbook, and “Big De- 
flections,’’ that came out in the Cor- 
nell Engine f January, 1937. 


Married, Dr. Hawkins has two 
girls, aged 3 and 7. For relaxation he 
retires to his ‘repair shop”’ in the base- 
ment of his home. There with saws, 
drills, solder, and meters, he fixes 
radios, broken toys, and other house- 
hold mechanical casualties. 


James C. Floyd 


loronto Section 


As Project Designer in charge of de- 
sign work on the Avro C-102 Jetliner, 
now in process of completion by A. V. 
Roe Canada, 
James C. Floyd 
finds his present 
work the most 
interesting in his 
career and, since 
coming from 
Great Britain in 
1946, finds living 
in North Amer- 
ica extremely pleasant, thoroughly en- 
joying the “reasonably predictable 
weather as compared to the somewhat 


unpredictable climate in the north of 
England.”’ 


Born 34 years ago in the north of 
England, he was educated at the 
Manchester College of Technology, 
He received the Higher National Cer. 
tificate (1935) and the Associateship 
Manchester College of Technology 
(1936) awards, in addition to ap 
Associate Fellowship of the Royal 
Aeronautical Society (1939) while in 
England. In 1947 he became a Mem. 
ber of the Institute. 


> Experimental Flights—In England, 
where he spent a number of years with 
the A. V. Roe firm at Manchester, Mr, 
Floyd participated in many experi- 
mental high-altitude flights in a Lan- 
caster bomber and made the first 
flights on the York commercial trans. 
port. He served as Liaison with the 
Royal Aircraft Establishment and 
Avro at Farnborough, England, test 
center. 


He also served on the Aeronautical 
Research Sub-Committee on Struc. 
tures at the National Research Coun- 
cil in Ottawa from 1946 to 1948. He 
was re-elected to serve a further 2-year 
term, 1948-1950. 


Among the technical papers Mr. 
Floyd has given were ‘‘Design Prob- 
lems of a Prototype,” before the 
Student Branch and Toronto Section 
of the I.A.S., and ‘‘Design Develop- 
ment of the Avro C-102 Jet Trans- 
port,” which he presented at the 
Annual Convention in Quebec, May, 
1949, of the Engineering Institute of 
Canada. He also has written ‘Des 
tiny of Jet Transport’’ which ap- 
peared in Canadian Aviation, May, 
1948. 


On a trip to California for an S.A.E. 
meeting last fall, Mr. Floyd was able 
to indulge his hobby of photography 
to the full in taking pictures of the 
Grand Canyon on the way. In the 
summer he likes to photograph Cana- 
dian wild life and many unusual 
things around the countryside. In 
addition, he has been doing some per- 
sonal plane flying with a private club, 
having logged some 10 hours, although 
he hesitates to describe himself 4 
pilot. 


In the winter he and his family get 
in as much skating and skiing as 
possible. 
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|.A.S. Sections 


Chicago Section 
Alfred Stott, Secretary 


Chief of Aerodynamics, David S. 
Lewis, of McDonnell Aircraft, pre- 
sented a paper on ‘‘Recent Trends in 
the Design of High Speed Aircraft’’ at 
the meeting of May 17. Harold V. 
Hawkins, Chairman, presided with 42 
members present. 
> “Little Henry”—Before giving his 
talk, Mr. Lewis made a few opening 
remarks and showed two color sound 
films, one of Little Henry, the ram-jet- 
propelled helicopter, and one of the 
Banshee, Navy jet fighter. 

Following the films, the speaker de- 
scribed the probable trends in the de- 
sign of high-speed aircraft with regard 
to sweep, stall, and drag characteris- 
tics through the various speed ranges. 
A brief comparison was made between 
planes using straight and swept wings 
with regard to performance, aero- 
dynamics, and structural considera- 
tions. 


Cleveland-Akron Section 


William A. Fleming, Secretary- 
Treasurer 


At the May 31 meeting, 120 persons 
were present for the annual election 
of officers and to hear Dr. A. Kossia- 
koff, Associate Director, Applied 
Physics Laboratory, Silver Spring, 
Md., on the subject ‘Advances in 
Guided Missiles Research.” 

New officers elected were: Chair- 
man, Arch T. Colwell; Vice-Chair- 
man, Cleveland, Dr. S. Doree Black; 
Vice-Chairman, Akron, Hans Peter 
Liepman; Secretary-Treasurer, Wil- 
liam A. Fleming. Advisory Board 
consists of the following: Abe Silver- 
stein; Eugene E. Wasielewski; Dr. 
Robert S. Ross; John H. Collins, Jr.; 
Oscar W. Loudenslager; Jack D. 
Peace, Jr.; Howard F. Powders; and 
E. W. Cleveland. 
> Deals with Each Research Stage— 
Dr. Kossiakoff dealt with each stage of 
the research and development of the 
current ram-jets and rocket-powered 
vehicles, illustrating them with 
films. 

A talk by Dr. R. K. Dalstrom, 
Chief of Propulsion Research & De- 
velopment, Applied Physics Labora- 
torv, followed. 


Philadelphia Section 


Dale Hamilton, Secretary 


New officers elected by the Section 
are as follows: Chairman, Alfred L. 
Wolf; Vice-Chairman, Hugh Mulvey; 


Secretary, Dale Hamilton; and Treas- 
urer, W. Colcord. 

Council Members are H. R. Young, 
J. A. Roy, J. S. Kean, F. G. Tat- 
nall, R. McLarren, L. Cheesman, H. 
S. Campbell, and P. H. Stanley. 


San Diego Section 


W. T. Immenschuh, Secretary 


With 110 members holding a dinner 
meeting in the new I.A.S. Building on 
Harbor Drive, W. L. Howland, Flight 
Services Engineering Supervisor, 
Lockheed Aircraft, gave a talk on 
“Flight Test Methods and Proce- 
dures.’’ Vice-Chairman Dwight Ben- 
nett presided. 
> Flight Test Cost—The speaker em- 
phasized that the high cost of flight 
testing makes it increasingly im- 
portant that every minute the plane is 
in the air must be utilized to obtain as 
much research data as possible. 

Howland estimated that the overall 
costs of flight testing, reduced to costs 
per hour of operation, are about 
$3,000 for a large air-liner type plane, 
and $1,000 per hour for a military 
fighter type. 

Order of testing is usually engine 
cooling and operational checks, fol- 
lowed by preliminary stability and 
control characteristics. Having ob- 
tained satisfactory performance, How- 
land said, detail examination based on 
customer requirements and specifica- 
tions, with simultaneous testing of de- 
sign group requirements such as cabin 
supercharger and hydraulic system, 
etc., follow. 


It is considered that a capable en- 
gineering flight observer becomes com- 
petent only after 200-300 hours of 
flight time to be able to obtain data 
during the many flight conditions that 
prevail. 
> Measuring Equipment—As for in- 
stallation of measuring equipment, 
Howland said, it is now standard 
practice to install force-measuring 
units on all flight controls to eliminate 
variable human judgment and to in- 
stall position indicators on all movable 
surfaces, landing gears, cowl flaps, 
etc., so that a record is obtained of the 
condition of the airplane, particularly 
during speed evaluation. 

Installation of strain gages on all 
major load-carrying members has be- 
come increasingly valuable not only 
in obtaining internal structural data 
but also by affording a warning 
through a light signal to the pilot when 
the structural limitation of the air- 
craft is being approached. 

Considerable development, said the 
speaker, has prompted the use of 
strain-gage measurement on wing 
panels to determine spanwise load dis- 
tributions, adding that good correla- 
tion has been obtained between theo- 
retical calculations, wind-tunnel meas- 
urements by pressure orifices, and the 
strain-gage method. 

However, he explained, special con- 
siderations are necessary to obtain 
accurate data, since one must get 
static load calibration by percentage 
incremental load applications prior to 
flight and such other conditions that 
affect strain-gage installations. It 
has been found necessary on occasion, 
Howland said, to make flights at night 
to eliminate temperature effects due to 
solar radiation on the wing panels. 


Student Branches 


Brown University 


Student Branch members made a 
field trip on May 19 to the Aero- 
products Division of General Motors, 
Dayton, Ohio. At the plant, the 
process of making propellers from be- 
ginning to finished product was shown. 

In the afternoon, following a lunch 
in the company cafeteria ‘‘on the 
house,’’ members toured Aeronca Air- 
craft at Middletown. 

On the following day a visit to 
Wright-Patterson Air Force Base was 
made, in which design labs, wind 
tunnels, and engine labs were in- 
spected. In addition, after a noonday 
meal at the Officers Club, the mem- 
bers visited the Base’s flight line and 
toured the Static Test hangar where a 
B-36 was undergoing tests. 


On June 1, Dr. John R. Weske, 
Honorary Chairman, led the discus- 
sion on a proposed series of flight tests 
of a small plane to be made by the 
Branch in conjunction with the Flying 
Club, Brown University, and Air 
Brown, Inc. 


Cal-Aero Technical Institute 


The June 7 meeting featured a talk 
by Felix W. A. Knoll, Rocket Research 
Engineer, Frank Mayer & Associates, 
on the subject ‘‘The Design of Satellite 
Rockets.” 

Chairman A. C. Reid told of two 
committees to be formed in the 
Branch: the Meetings Committee and 
the Membership Committee. The 
first, composed of Dale Daniels, Rick 
Wilkins, Joseph Ferrell, and Ralph 
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SILICONES 


Silicones Pay Off 
In a Buyer’s Market 


Your customers are demanding more for their 
money. Offer them better performance, longer 
life, greater reliability or reduced maintenance 
costs and they'll listen. Design all four of those 
basic sales appeals into your product and 
they'll buy. You can do that in many cases by 
taking advantage of the exceptional stability 
of Dow Corning Silicones. 


For example, you can give your customers 
permanent lubrication by using DC 44 Silicone 
Grease. DC 200 Silicone Fluids enable you to 
design more compact hydraulic systems or 
make wider use of viscous damping. You can 
increase the power per pound ratio in electric 
machines by 50 to 100 per cent and you can 
increase the life of electrical equipment by a 
factor of 10 through use of Dow Corning Sili- 
cone—Class “H”—Electrical Insulation. 


PHOTO COURTESY THE ELECTRIC PRODUCTS COMPANY 


DC Silicone Electrical Insulation and DC 44 Silicone 
Grease improve the performance, cut maintenance 
and increase the life of E. P. Electric Chassis 
Dynamometers. 


Typical application for Dow Corning Silicone 
Electrical Insulation is the Electric Chassis Dyna- 
mometer made by The Electric Products Company 
of Cleveland. Complete performance testing of 
automobile engines without actual road tests 
makes it necessary for the armature coils 
to absorb so much energy that operating 
temperatures are in the range of 400° F, 
Under such severe conditions, only Silicone 
Insulation and DC 44 Grease give long and 
trouble-free service. 

Among many other applications, Silicone Insula- 
tion is used in building compact, high powered 
solenoids; portable welding transformers; bus 
generators and industrial motors. For more 
information about Dow Corning Silicone 
Electrical Insulation, write for pamphlet G11S8. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 

Allanta « Chicago Cleveland « Dallas 
New York e« Los Angeles 


In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 


Ow 


First iN 


orning 


SILICONES 


AERONAUTICAL 


ENGINEERING 


Hulick, is to be responsible for invita- 
tions to guest speakers. The Mem- 
bership Committee will be responsible 
for all new Student Members, as well 
as the sale of I.A.S. pins. 
posed of Robert LeVand 
Tower. 


It is com- 
and Don 


Case Institute of Technology 


The following new officers were 
elected at the May 17 meeting: Chair- 


man, Raymond S. Wagner;  Vice- 
Chairman, Henry H. Holmitz; Secre- 
tary, Samuel Black; and Treasurer, 


Robert Chirakos 


Films of the 1947 and 1948 National 


Air Races were shown. Claude Lei- 
bensberget presided as Chair- 
man. 


Cornell University 


New officer 


elected at the May 17 
meeting 


Chairman, Laurence 


E. Fogarty; Vice-Chairman, Alfred 
Ritter; and Secretary, Jean Mc 
Donald. 


lowa State College 


At the Ma 9 meeting, members 
elected George D. Stilley, Chairman; 
Glenn M. Minott, Vice-Chairman; 
and Axtell, Secretary 
Treasurer 


Howard \W 


Massachusetts Institute of 
Technology 


A field trip was made May 4 to the 
nearly completed wind tunnel by 68 
members of the Branch. 

The tunnel 
nel, powered | 


is a closed-return chan- 

electric motors driving 
two five-stage centrifugal compressors. 
The ressors will supply a 
pressure ratio sufficient to operate the 
tunnel over a Mach Number range of 
1.2 to 4. Power input to 10,000 hp. 
will permit maximum stagnation 
pressure of approximately 60 Ibs. per 
sq.in. at Mach Reynolds Number 
variation over a large range can be ob- 
tained by changes in the tunnel den- 


two com] 


sity. 
A by-pass arrangement has been 
built into the tunnel to permit idling 


of the compress 
being made to t 
ing section 

The building 
arrangement. | 
to get maximum 
side the building 


rs while changes are 
he models in the work- 


r the project is a ““T”’ 
very effort was made 
noise absorption in- 

It is expected that 


the acoustic design will result in a 
noise level of 40 db. just outside the 
walls of the compressor room. The 
40-db. level is the ambient noise 


level due to street traffic in the lab 
area. 
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New York University 


Newly elected officers at the May 16 
meeting are: Chairman, Robert J, 
McCormick; 
H. Bertapelle; Secretary, Ernest A, 
Weil; Treasurer, Irving Shantz. 

Professor F. K. Teichmann con- 
tinues to serve as Honorary Chairman, 


North Dakota Agricultural 
College 


The Student Branch participated in 
the activities of the School of Engi- 
neering Open House on the campus 
during the afternoon and evening of 
May 19-20. 

The Branch sponsored a display of 
college equipment and other material 
in the temporary Aeronautical Engi- 
neering Quonset building. On exhibi- 
tion were the Junior Laboratory's 
AT-6 and four heavy aircraft engines, 
ditching and spinning-tunnel models, a 
research rocket loaned by N.A.C.A.,a 
large working model of a turn indica- 
tor, and a propeller display, part of 
which was loaned by the Sensenich 
Corporation. Two films were shown 
continuously concurrently with the 
exhibit. 

A field trip to University of Minne- 
sota Research Center at Rosemount 
was made May 28, where a group of 


seven was conducted through the 
Aeronautical Engineering Depart- 
ment. 


On June 2, an election of officers was 
held with the following results: Chair- 
man, Philip Akin; Vice-Chairman, 
Arthur Stennes; Secretary and Treas- 
urer, Albert Mahrer. 


Northrop Aeronautical Institute 


At a dinner meeting held June 1, the 
newly elected officers were introduced: 
Chairman, B. I. Person; Vice-Chair- 
man, R. B. Booth; Secretary, L. T. 
Parson; Treasurer, R. D. Moore. 

Dr. Walter Riedel, Consulting En- 
gineer, North American Aviation, 
gave a talk on “Development of Ger- 
man Rockets and Guided Missiles.” 


University of Notre Dame 


At the May 19 meeting, Chairman 
Geudtner reported on the formation of 
the Student Engineering Council, the 
function of which is to aid the engi- 
neering magazine, the Engineers’ Ball, 
and other activities beneficial to the 
entire college. 

New officers elected were: 
man, Walter Geudtner; 
man, Robert Kraemer; 
Peter Skerrett; 
Hanrahan. 


Chair- 
Vice-Chair- 
Secretary, 
Treasurer, Timothy 


Vice-Chairman, Arthur 
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LAS. NEWS 


Oregon State College 


With Chairman Curt Privett pre- 


siding, a film, Report on Jet Propul- 
sion, was viewed by 
present at the May 18 meeting. 


15 members 


Following the film, Stan H. Lowy, 


Oregon State Aeronautical Engineer- 


ing Instructor, gave a talk on “Jet 
Propulsion.’’ He discussed three prin- 
cipal types of jet engines: the pulse- 
jet, ram-jet, and turbojet. 


Parks College of Aeronautical 
Technology 


At the meeting of June 2, LeRoy 
Varga, graduating engineer of Parks 
College, gave a talk on ‘‘The Photo- 
elastic Stress Analyzer.” 

In studying stresses, Mr. Varga 
concentrated on failures in the Er- 
coupe due to strain on the struc- 
ture resulting from high impact land- 
ings. 


The Pennsylvania State College 


The meeting of May 6 was attended 
by 110 students to hear Michael 
Cozzolli, Assistant Design Engineer, 
Fairchild Aircraft Division, on the 
subject of the ‘Relation of Cargo 
Airplanes to Military Forces.” John 
Kutney, Chairman, presided. 

The annual banquet of the Student 
Branch was held on May 11, at which 
Mellville Hopkins, Professor of Speech, 
was the principal speaker. His sub- 
ject, ‘‘The Articulate Engineer,’’ was 
well supplemented with amusing anec- 
dotes. Professor Hopkins stressed 
the importance of correct exposi- 
tion. 


Polytechnic Institute of Brooklyn 


“Suction Airfoils’’ was the topic 
taken by Harry Heyson, Thesis 
Student, at the May 3 meeting, at- 
tended by 62 members. Chairman 
Donald E. Platz presided. The 
speaker described the theory underly- 
ing the unusual shape of suction air- 
foils of the type development by A. A. 
Griffith in England. 


University of Southern California 


A joint meeting with the A.S.M.E. 
was held on May 19 with Harry Gann, 
Branch Chairman, 

presiding. 
| Dr. Fritz Feldmann, Group Leader, 
| Supersonic Wind Tunnel, North 
| American Aviation, spoke on the 
| “Design and Operation of the New 

Supersonic Wind Tunnel.’’ A color 

film of the wind tunnel was shown. 


(Continued on page 100) 
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(Seattle) as Junior Engineer. 
Northrop Aircraft. 


and Airplane Corporation, 


Employees at the 


ployees.”’ 


ard S. Boutelle. 


from Piasecki 


model helicopters. 


Patuxent River, Md. 


partment of Aeronautical 


VICKERS APPOINTMENT 
Benjamin W. Badenoch, 


The Sperry Corporation. 


craft (El Segundo) for 6 years. 
he was with Vega Aircraft. 


AERONAUTICAL 


Richard S. Boutelle, M.I.A.S., a Vice- 
President and Director of Fairchild Engine 
severed his 
connection with the company and is as- 
sociating himself with Sherman Fairchild. 
Airplane 


Kenneth P. Bowen, M.I.A.S., Assistant 
General Manager, Fairchild Aircraft Divi- 
sion, Fairchild Engine and Airplane Cor- 
poration, has been named Acting General 
Manager of the Division in place of Rich- 


John E. Burkam, T.M.I.A-S., resigned 
Aircraft and is 
Engineer with Duncan & Bayley, Inc., 
Buffalo, working on high-speed servos and 


Project 


Alexander M. Carey, T.M.I.A.S., has 
changed from Test Engineer at Pratt & 
Whitney Aircraft, East Hartford, Conn., 
to Flight Test Engineer, Naval Air Station, 


L. A. Comp, M.I.A.S., Chairman of De- 


Engineering, 


University of Oklahoma, was elected Na- 
tional Vice-President of Tau Omega, na- 
tional honorary aeronautical engineering 
fraternity, at the annual convention held 
at Illinois Institute of Technology. 


M.I.A.S., has 
been appointed Aircraft Products A pplica- 
tion Engineer for the Los Angeles area by 
Vickers, Inc., Detroit, Mich., subsidiary of 
Mr. Badenoch, 
who received his aeronautical engineering 
degree from M.I.T., was with Douglas Air- 


Previously 


Division, 
Hagerstown, Md., plant met at the airport 
in a brief ceremony at which he was pre- 
sented with a placque “‘in appreciation for 
his leadership” and ‘‘for the many things 
he has done for the welfare of his em- 


ENGINEERING 


News of Mem be rs 


George A. Anderson, Jr., T.M.I.A.S., 
has joined Boeing Airplane Company 
He was with 


PIASECKI CHIEF ENGINEER 
Lee Dou 

neer and Ge? 
craft Corporation, 
Engineer 7 
poration, 


1944 


1.S., former Chief Engi 
Vanager of Kellett Air 
has been named Chief 
Piasecki Helicopter Cor 
n, Pa. Starting with Kel 


lett in Chief Structural Engineer, 
Douglas a 1 in the work that led to 


Kellett re 


business, and 


considerable Air Force 
was named Chief Design 


Engineer 1946. He became Chief 
Engineer later that year and was made 
General Mar r of Kellett in the latter 


part of 1948 


Robert H. Essig, M.1.A.S., recently was 
employed by Ohio State University Re- 
search Foundation as a Research Asso- 
ciate. New iress is 316 W. Lane Ave., 
Apt. B, Columbus 10, Ohio. 

Donald P. Frankel, M.I.A.S., resigned 
as Power P Engineer with Douglas 


Aircraft to become Chief, Components 
Expediting Branch, Aircraft Scheduling 
Unit (MCLASI Wright-Patterson Air 


Force Base, Dayton, Ohio. 


Captain Harold E. Gray, 
Manager of Pan 
Pacific 
President 
Directors 


John F. Haines, M.I.A.S., has entered 
private practice as a consulting engineer, 
Formerly Director of Research, Aeroprod- 
ucts Division, General Motors Corpora- 
tion, he has had 15 years’ experience in 
experimental and production design. Office 
is at 1l West Monument Building, Room 
703, Dayton 2, 


M.I.A.S., 
American World Airways’ 
operations, was elected a Vice- 
at a meeting of the Board of 


Ohio 


H. Kestenberg, T.M.I.A.S., is a Stress 


Engineer with the Israel Air Force. 
Address is 4, Gnessin Str., Tel-Aviv, 
Israel. 


John W. Lawton, M.I.A.S., is now at the 
Westinghouse Electric office, McDonnell 
Aircraft Corporation, Robertson, Mo. 


Lieutenant W. H. Livingston, U.S.N., 
T.M.1.A.S., is now assigned to Flight Test 
Division, N.A.T.C., U.S. Naval Air Sta- 
tion, Patuxent River, Md. 


REVIEW—AUGUST, 


1949 


Captain Benjamin B. C. Lovett, T.M J. 
A.S., is attending the Industrial College g 
the Armed Forces, Washington 25, D.C 
He formerly was Staff Commander, Naya 
Forces Western Pacific, based at Say 
Francisco. 

Leslie Morley, T.M.1.A.S., is Technical 
Assistant with The Bristol Aeroplane 
Company. New address is 18, Uppe 
Belmont Road, Bristol 7, England 


John A. Parchem, M.I.A.S., Assistan; 
Professor of Aeronautical Engin ering, 
University of Notre Dame, is on leave of 
absence until September 1, 1950. Starting 
June 1, 1949, he has been employed as an 
engineer at the University of Michigan 
Willow Run Supersonic Wind Tunne 
At the same time he has been carrying on 
graduate studies at Michigan 


Major C. J. Price, M.1.A.S., is on the 
staff of the Division of Civil Aviation, De. 
partment of Transport, Union of South 
Africa, as a Senior Inspector of Aircraft 
Address is Private Bag 176, Division of 
Civil Aviation, Department of Transport, 
S.A. N.L.A.M. Buildings, Pretorius St, 
Pretoria, South Africa. 


Daniel E. Shafer, T.M.I.A.S., is nowin 
the Engineering Department of Boeing 
Airplane Company, Seattle. Home ad- 
dress is 3420 Florence Court, Seattle, 
Wash. 


Admiral John H. Towers, U.S.N. (Ret), 
M.I1.A.S., pioneer Naval airman who 
joined Pan American Airways in 1948, was 
elected a Vice-President by the Board of 
Directors recently. 


Gene H. White, T.M.I.A.S., is with 
Saval, Inc., as Assistant Eastern: Engi- 
neering Manager. New address is 260-13 § 
Union Turnpike, Floral Park, LI, 
N.Y 


INSPECTING HIS HANDIWORK 

C. L. ‘Kelly’? Johnson, F.I.A.S. and 
famed Chief Research Engineer of Lockheed 
Aircraft, inspects new Lockheed F-90 je 
penetration fighter of U.S. Air Force prior 
to its taxi tests in Burbank. Combining 
speed, range, and maneuverability, new 
plane will roam far behind enemy lines, 
seeking out specific military objectives and 
targets of opportunity, according to Lock- 
heed. The swept-wing fighter is powered 
by two turbojet engines. 
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N. (Ret), design — testing — stress analysis — aerodynamics — power plant engineering 
nan who —jet propulsion and guided missiles — wind tunnel — personal expression — 
1948, was materials and processes — reports — professional development and etc. 
Board of 


If you are interested in aeronautical engineering as a career, it will pay you to inves- 
tigate the advantages of Cal-Aero Technical Institute training and its relationship to the 
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Engineers. 
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International Amenities 


The following excerpts are taken from the addresses by 
the presidents of the two Societies at the opening of 


the 1.A.S.-R.Ae.S. Second International Conference 


Mr. Burden 


I can imagine no more pleasant duty than acting as 
spokesman for the Institute in welcoming our friends 
from the Royal Aeronautical Society to the Second 
Joint Conference between the two organizations 
It is a commonplace of aeronautical engineering that 
it is wise to build and test a prototype before embarking 
on serious production. Our Institute is most fortu- 
nate in having the benefit of the excellently designed 
and beautifully executed first joint meeting organized 
by the Royal Aeronautical Society in the Fall of 1947. 
That was really a good prototype. I am certain that 
this first production example, which we open formally 
today marks the beginning of a long line of useful 
articles that will defy the usual aeronautical bugbear 
of obsolescence. On the technical front, the parallel 
with the previous meeting is very close. Twenty-three 
papers, which will be read and discussed in the next 3 
days, treat a carefully chosen group of problems, all in 
the main stream of aeronautical development. The 
selection is based on the same criteria of urgency and 
basic importance that we used in picking subjects for 
the London meeting. In several cases, the propeller gas 
turbine problems induced by supersonic speeds and 
helicopter development are outstanding examples. 

A British or American engineer is now reporting 
progress during the last 20 months in a field that was 


discussed at our London meeting. This consistent 
trend clearly illustrates the importance of continuity 
in these joint meetings. I have every confidence that 
the discussion will be as free and animated as it was in 
England. The aeronautical profession has certainly 
risen above Bernard Shaw’s definition of discussion 
as a method of rearranging one’s prejudices. 

I was particularly delighted that we had some excel- 
lent discussions starting at our informal meeting at the 
Institute last night. There were some good arguments 
that began there which I know will be continued over 
the next 2 weeks. We may not convince each other, but 
I am sure that we will know a lot more about our sub- 
jects as a result. In the field of less serious activities, 
we will depart somewhat from the precedent set in 
London. We could not possibly surpass our British 
friends in the excellence or intensity, if I may use the 
term, of their hospitality. We'll try to send you home 
not completely exhausted but about 80 per cent ex- 
hausted and, we hope, happy. Unfortunately, we 
have no historic London, no Guildhall, and no Lord 
Mayor to warm the chockles of weary conferees’ hearts. 
Skyscrapers, the Great White Way, the theater, and 
the greater diversity of cities and towns must take the 
place of the attractions of our parent civilization. 

The social events that our busy program permits 
have been designed to bring you as much as possible 
into our homes, where, in an atmosphere of relaxation, 
we can cement the bonds that common technical inter- 
ests have already created. We particularly hope to 
meet together under such conditions over the long 
Memorial Day week-end, the period when you will 
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will 


find New York as deserted as London on a bank 
holiday. 

In closing these remarks, I wish especially to 
welcome Sir John Buchanan, the President of the 
Royal Aeronautical Society, and Captain J. Laurence 
Pritchard, the able Secretary, who has guided its de- 
velopment for so many years and welcomed so many 
American visitors to its ample facilities. Sir John’s 
record is an extremely distinguished one. He has held 
many key positions in government, including that of 
Director-General of Aircraft Production, and had also 
held important posts in the private aeronautical 
manufacturing industry in England. He is also, as 
you will dscover as you get to know him better, a very 
genial, pleasant, and amiable gentleman, with, I would 
suspect, a good deal of Scots’ blood. I should like to 
introduce Sir John. 


Sir John Buchanan 


Mr. President and gentlemen. I have very little 
to say except to thank you, Mr. President, for your 
very kind welcome to us today and to say how glad we 
of the Royal Aeronautical Society are to be here and to 
I join with you, sir, in making 


hear these papers. 
confession that these meetings are to some extent trials, 
but we are quite sure that they will go on from time to 
time in greater and greater success. I should like also 
to take this opportunity of thanking the able staff of 
the Institute for the care that they have taken of the 
temporary immigrants into the United States, finding 
us adequate accommodation and ensuring us a most 
excellent hospitality. I wish every success to this 
Second International Conference. Thank you, gentle- 
men. 
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Power Plants 


TECHNICAL Sessions of the I.A.S.-R.Ae.S. 
Second International Conference got under way 
at the Hotel Astor on Tuesday morning, May 24, with 
the presentation of three papers on the design and oper- 
ation of power plants. The first paper was devoted to 
that class of power plants which requires air for com- 
bustion. This class covers all types of aircraft engines 
except rockets and includes both reciprocating and tur- 
bine engines. The last two papers were concerned en- 
tirely with the problems of gas-turbine power plants. 
E. S. Taylor, Professor of Aircraft Engines, Massachu- 
setts Institute of Technology, presided as Chairman. 
Summaries of the three papers read at this session fol- 
low. 


Optimum Fields of Application for Air- 
Consuming Aircraft Power Plants 


W. G. Lundquist, Chief Engineer, and G. S. Kelley, Jr., 
Assistant Project Engineer, Wright Aeronautical Cor- 
poration 


The aviation industry has been undergoing a funda- 
mental upheaval in design and engineering since the 
advent of practical gas-turbine and rocket-type power 
plants, and there has been an uncertainty regarding 
the types and sizes of power plants most suitable for 
development. While it is not possible at this time to 
deduce the exact nature of future aircraft operations, 
it is of paramount importance to establish a power-plant 
development plan of sufficient scope and flexibility to 
be adaptable to a continuously changing aircraft pro- 
gram. It is the purpose of this paper to present a 
method of determining optimum types of power plants. 


Technical Sessions 
of the 
JA.S§.-R.Ae.S. Second 
International Conference 


John J. Glennon 


The conclusions resulting from application of this 
method are given within the limits of military security 
regulations. 


As indicated by the title of this paper, the discussion 
pertains to a particular class of aircraft power plants— 
namely, those that consume air. This covers everything 
except rockets and includes both reciprocating and 
turbine-type engines. In addition, the discussion is 
confined to true air-borne vehicles. 


The method proposed herein for determining the 
optimum range power plant consists of the evaluation 
of the relative utilization of the fuel energy by the 
various types of power plants at various speeds. Con- 
clusions are based on the premise that the best power 
plant for any application involving range is the one that 
has the lowest total losses, or conversely, the one that 
has the highest percentage of fuel energy available for 
useful propulsive work. 


Such an analysis has been conducted on reciprocating 
engines, reciprocating compound engines, turboprops 
at several compression ratios, turbojets at several com- 
pression ratios and degrees of afterburning, and ram- 
jets. Several figures showing the energy balance of re- 
ciprocating engines are given to represent the results ob- 
tained by this method of analysis. 


General conclusions are presented, and the future 
possibilities of the compound reciprocating engines are 
discussed. 


In summarizing, the authors point out the necessity 
for careful future planning with regard to power-plant 
development because of the increasing development 
costs and the necessity for the development of several 
engine types. A great deal of money, effort, and time 
will be lost in duplication and blind-alley developments 
if a well-planned: program is not carried out. 
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(Left) First Technical Session, Tuesday Morning, May 24. Left to right: E. S. Taylor, Professor of Aircraft 


Engines, M.I.T., Chairman; W. G. Lundquist, Chief Engineer, Wright Aeronautical Corp.; 


Owner, Chief 


Engineer gg Bristol Aeroplane Co. Ltd.; N. Burgess and J. C. Buechel, Aircraft Gas Turbine Division, Gen- 


eral Electric 
T. P. Wright, Vice-President—Research, Cornell 
Royal Aeronautical Society. 


The Propeller Gas Turbine in Service 


F.M. Owner, Chief Engineer (Engines), Bristol Aeroplane 
Company, Ltd. 


This paper, which is the third of a series presented 
by the author in the last 2 years, reports on the ex- 
perience gained in the first thousand engine-hours or 
so of operational use of the Bristol Theseus propeller- 
turbine engine by the Royal Air Force Transport 
Command over the England—Egypt run. It com- 
mences with a summary of the case for the devel- 
opment of the propeller turbine, followed by a de- 
scription of the genesis and special characteristics of 
the Theseus, on which most of the Bristol flying ex- 
perience to date has been gained. A discussion of 
the relative advantages of the “‘free’’ turbine illus- 
trates that the propeller-turbine will show an advan- 
tage in efficiency over the pure jet up to 500 m.p.h. 
Next, in order to assess the results to be expected 
from the flight testing, a description of the methods 
and results of bench testing is given, and a review of some 
of the problems of bench testing is included. A par- 
ticularly important item coming under this heading 
is the form of statement and interpretation of the results 
obtained. Methods adopted for flight testing and cor- 
recting observed data are examined. 

A description then follows of the Theseus-Lincoln air- 
craft in service and of preliminary crew training. This is 
followed by details of the performance of the machines 
and their engines during the first and subsequent opera- 
tional flights. The excellent mechanical condition of 
engines after 212 hours of flying is shown in a detailed 
strip report illustrated by numerous photographs. The 
next section of the paper contains a review of the lessons 
learned from this initial operational experience, and the 
paper is concluded by an examination of some of the 


(Right) Luncheon, Tuesday, 24. 
n 


Left to right: W. A. M. Burden, President of the I.A.S.; 
iversity, Guest Speaker; Sir John Buchanan, President of the 


problems remaining to be solved, together with appro- 
priate methods of attack. 

Overhaul costs, in spite of long life between overhauls, 
will be economical in comparison to piston-engine ex- 
perience. This is substantiated by the fact that the 
initial engines have reached a ‘“‘life’’ of over 200 hours 
with virtually no maintenance whatsoever, and, in final 
form, a long life between overhauls may be expected. 
Improvement in operating characteristics, such as re- 
duced fuel consumption, ease and simplicity of control, 
and satisfactory functioning in climatic conditions, 
should be achieved within a relatively short period. 
Oil consumption was trifling throughout 200 hours of 
flying and was less at the end of this period than when 
the engine was new. The complete absence of vibration 
and the lack of noise audible in the fuselage will un- 
doubtedly provide a new standard of comfort and lack of 
fatigue for passenger travel in civil air lines. The fur- 
ther development of the engine is proceeding, and pro- 
vision is being made for icing protection, reversing 
propellers for braking, gear boxes, and cabin-blower 
drives. It should be possible to achieve a substantial 
further reduction in fuel consumption by proper match- 
ing and detailed design of the various sections of the 
engine, without going beyond the stress and tempera- 
ture limitations covering the body of satisfactory opera- 
tional experience. Turbine-inlet temperature and com- 
pression ratio must also be raised. 


Recent Design Refinements in Turbojet 
Engines 


N. Burgess and J. C. Buechel, Aircraft Gas Turbine Divi- 


sion, General Electric Company 


This paper describes the investigations made in the 
writers’ company on: (1) the protection of the engine 
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against the formation of natural ice at the inlet to the 
compressor and (2) the incorporation of means for 
thrust augmentation. The latter, while of less general 
importance than anti-icing, may find increasing appli- 
cation to aircraft of all types for take-off and emergency 
use. 


Ground, wind-tunnel, and flight tests under actual 
and simulated icing conditions have established that a 
turbojet engine can be rendered inoperative in a matter 
of minutes. Compressor components at the inlet of an 
axial-flow turbojet engine such as the inlet guide vanes 
and inlet screen readily accumulate igg accretions under 
meteorological icing conditions. The application of heat 
may be such as to maintain around the affected parts an 
ambient temperature above the freezing point of water 
or to maintain the temperature of the affected parts 
themselves above the freezing point of water. Mechan 
ical devices such as retractable inlet screens are also 
possible. 


The studies have been concentrated on the use of 
mechanical devices and the use of heat to raise 
the temperature of the affected parts themselves by 
thermal and electrical means. Available heat transfer 
data giving Reynolds Number as a function of Nusselt’s 
Number were used. Adequate anti-icing protection 
can be effectively accomplished through the use of in- 
ternally heated hollow parts. 


Use of water injection for reciprocating engines was 
first found desirable during World War II to increase 
power available within the detonation limits of available 
fuels. It has since received general recognition and is 
currently being employed in commercial, as well as 
military, operations. The manufacturers of turbojet 
engines have been called upon by air-frame manufac- 
turers and the military services for higher thrust out 
puts, and they are devoting considerable effort to the 
augmentation of the basic engine. Investigations in 
the writers’ company are devoted at present to two 
methods: water injection into the combustion cham 
bers and exhaust reheat, or afterburning. Combustion 
chamber water injection was selected as a means of ob 
taining modest amounts of augmentation primarily for 
take-off use. Its principal advantages are its simplicity 
with regard to installation and control and the absenc« 
of any measurable effect on engine performance during 
normal operation. Methods used for injection of water 
and control of its operating cycle are discussed, to 
gether with qualitative results as to the performance 
being obtained. Exhaust reheat was selected as an 
alternate, particularly for flight use, because of the 
larger gains that can be obtained in engine thrust and 
because the total specific liquid consumption is substan 
tially less than with water injection. Information is 
presented on the methods employed in the exhaust sys- 
tem, together with qualitative data on performance. 
Either method is mechanically practicable and suitable 
for aircraft use in those applications requiring extra 
thrust at the expense of high total liquid consump- 
tion. 
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T. P. Wright Addresses 
Luncheon Group 


N THE LUNCHEON held in the Hotel Astor, Tuesday 
noon, T. P. Wright gave an informal address of 
welcome to the delegates. In extending the hospitality 
of the Institute to the members of the Royal Aeronau- 
tical Society, Mr. Wright stated that it was ‘“‘an ab- 
solute must”’ that the joint conferences continue to be 
held regularly in the future if the two countries are to 
maintain their lead in the aeronautical sciences. ‘‘The 
nation that is on its toes in research and development 
has little to fear from the technological standpoint from 
any copyist nation,”’ he said. ‘‘There is great benefit to 
both of us in these cooperative meetings that we're 
holding and in the exchange of missions and exchange of 
visits that take place constantly through the year. This 
applied not only during the war that we have just ex- 
perienced, but it applies also in peacetime. 

“Our development and design have caught up with 
our fundamental research. The barrel is fairly dry of 
fundamental information, and the designers are breath- 
ing down the necks, so to speak, of the scientists who 
are engaged in research and are pushing them on ata 
little faster rate than they really like to be pushed. The 
long-haired scientist likes to cogitate and think over 
things and not give results, but he has to give them out 
sooner now because the art is moving so rapidly. 

“The human element . . . . is becoming more and more 
important, and ... . the educational process itself must 
be so established as to meet the needs of the time, par- 
ticularly in our field of aeronautics.’’ The applied re- 
search conducted in commercial laboratories and in 
Governmental and company laboratories ‘‘is something 
that always must come after fundamental truths have 
been discovered in the universities or the institutions.” 

Speaking of the system of air navigation and landing 
aids currently being employed in the United States, Mr. 
Wright mentioned a report that “something like 50 per 
cent improvement in the reliability and also in the 
safety of aircraft’’ had been achieved during the winter 
of 1948-1949 in comparison with what had been done 
during the winter of 1947-1948. He attributed a great 
deal of this improvement to the fact that allowable 
minimum ceilings at airports could be lowered. 

Mr. Wright declared that the engineers and scientists 
of both countries must not fail to retain ‘‘courage to 
face changes, courage to face new needs, and courage to 
attack problems that may at the moment seem insur- 
mountable.” 


Helicopters and Turbine- 
Engined Transports 


fini ATTENDING the afternoon session, at which 
Robert M. Stanley, President of Stanley Aviation 
Corporation, was Chairman, heard G. R. Edwards, 
Chief Designer of Vickers-Armstrongs Ltd., review the 
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7s progress of turbine-engined transport aircraft and exam- 
ine their probable future development. Also read at this 
session were two papers on helicopters. The first of 
these, by H. B. Squire, was a report of research con- 
ducted at the Royal Aircraft Establishment on tan- 
dem-rotor helicopter stability. The second was Clar- 
ence M. Belinn’s factual account of the history and cur- 
rent accomplishments of the scheduled helicopter air- 


power-lever control, methods of reducing windmilling 
drag, throttle response, maximum and cruising r.p.m., 
landing, dynamic effects due to failure of one engine, 
and overspeeding on take-off. 

Most of the technical difficulties are well on the way 
toward solution. The economy of turbine engines—in 
particular, propeller turbines—compares favorably 
with that of piston engines, and in travel comfort and 
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Turbine-Engined Transport Aircraft 
G. R. Edwards, Chief Designer, Vickers-Armstrongs Ltd. 


vantage for civil transports but that the era of the pro- 
peller turbine has already arrived and will immediately 
set an entirely new standard in air travel. 


it we're 

hange of The purpose of the paper is to review the progress 

r. This §§ and promise of turbine-engined transport aircraft by Research on Helicopters at the R.A.E. 

just ex- assessing the different types of turbine engines available, with Special Reference to the Stability 
by considering their application to the principal classes Multirotor Helicopters 

up with of transport, and by examining in detail the technical H. B. Squire, Aerodynamics Department, Royal Aircraft 

dry of and operational problems involved. 

breath- After a brief résumé of the available engines and an 

sts who account of the aircraft that have flown with them, a Commercially successful helicopters must be able to 

on ata comparative analysis between piston engines and the carry sizeable pay loads, and, to meet this demand, they 

d. The new power units is made, mainly on the score of econ- must be built with large rotors or have more than one 

ik over omy, comfort, and safety. Some of the conclusions of lifting rotor. The large rotor has structural problems 

em out this analysis are that, for short- and medium-range because of the blade flexibility when the rotor is not ro- 
aircraft, the propeller turbine will be slightly more tating, and it is likely to give difficulties in connection 

id more economical than the piston engine, with increasing with vibration. The problems of the multirotor heli- 

If must improvement as the fuel reserves are reduced; that the copter, on the other hand, are mainly aerodynamic in 

le, par- introduction of propeller turbines will reduce the time character. 

ied re- of journey by one-third; and that, on long ranges of The evaluation of the stability characteristics of mul- 

and in about 2,500 nautical miles, there is little choice be- tirotor helicopters requires an understanding of the 

1ething tween the cost of operation of pure jets, propeller tur- forces acting on a single rotor and of the field of flow near 

is have bines, and compound engines, which are all still more it. During 1948, extensive tests were made in the 24-ft. 


ions.’ 
anding 


economical than piston-engine types. The use of pure 
jets will reduce the time of the journey to half, but con- 


open-jet wind tunnel at the Royal Aircraft Establish- 
ment with a rotor of 12-ft. diameter with untwisted 


»s, Mr. siderable high-altitude research is necessary to make blades of 6-in. chord. Plain flapping and drag hinges 
50 per this practicable. Pressure cabins must be designed with were fitted to the blades. A 25-hp. electric motor was 
in the as much attention as the wing and other major compo- used to drive the rotor at a tip speed of 380 ft. per 
winter nents if the aircraftis tofly at the altitude of optimumfuel sec. Measurements were made of thrust, torque, and 
1 done consumption. A propeller turbine is just as economical backward tilt of the tip-path plane (first harmonic of 
1 great as the jet on long ranges and offers a reduction in time the flapping motion) for blade angles of 4°, 8°, and 12° 
»wable of journey of two-thirds that offered by the piston en- for a range of shaft angles from 0° to 25° and for a range 
gine. As no altitude development is needed and en- of tip speed ratios from 0 to 0.45. Measurements of the 
-ntists gines are well proved, the propeller turbine is likely to forces on the rotor, the induced velocity field of the ro- 
ge to replace the piston engine on long routes. tor, and interference between two rotors are analyzed 
age to There follows a close study of some of the chief prob- and compared with the calculations. Agreement be- 
insur- lems involved in adapting turbine engines to transport- tween theory and experiment is good for the force 
aircraft requirements. These include temperature ac- measurements up to the stall on the retreating blade but 
countability, effects of altitude, comfort, noise, vibra- is less satisfactory for the flow. 
tion, safety, crash behavior, reduction of accident rate, The multirotor helicopter considered is a tandem-ro- 
: installation problems with such parts as nacelles and tor helicopter with two equal rotors rotating in opposite 
tailpipes, ventilation, anti-icing, and the electrical sys- directions at the same tip speed. The tandem-rotor air- 
tem. Some of the problems encountered in the installa- craft presents the rotor interference problem at its most 
tion of the Rolls-Royce Nene engine in the Vickers serious, and it may also be an important type of helicop- 
which Viking transport are examined briefly. A detailed sur- ter for passenger transport in the immediate future. 
ation vey is made of certain taxiing, take-off, and flying The author’s general description of the theory of this 
ia problems peculiar to turbine-engined aircraft as distin- type of helicopter covers the topics of longitudinal sta- 
w the 


guished from the pure jet engine, such as starting, single 


bility in hovering flight, lateral stability in hovering 
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flight, longitudinal control in hovering and vertical 
ascent, longitudinal control in forward flight, perform- 
ance and trim of a typical tandem rotor helicopter, and 
longitudinal stability in forward flight. 

It is necessary to move the center of gravity of a tan- 
dem-rotor-helicopter ahead of the position where best 
performance is obtained if longitudinal stability in for- 
ward flight is to be achieved. This is illustrated by the 
calculation of the stability of a typical tandem-rotor 
helicopter for two positions of the center of gravity. It 
is concluded that it may be possible to provide longitu- 
dinal stability only above a certain speed, which might 
be chosen to be the speed for maximum rate of climb. 


Operation Whirlwind—Past, Present, 
Future 


Clarence M. Belinn, President, Los Angeles Airway 


The author discusses in detail the historical back- 
ground of Air Mail Route AM-84, Los Angeles, over 
which Los Angeles Airways, Inc., began operating a 
scheduled air-mail helicopter service a year and a half 
ago. A considerable amount of attention is given to 
the part scheduled helicopter services might play in na- 
tional defense in times of widespread emergency. The 
value of helicopters and helicopter services in national 
defense is related to the economic self-sufficiency of 
scheduled helicopter operations. As a local transit 
feeder system, these provide the large metropolitan 
airports with a terminal service and uncover for the 
trunk lines a heretofore untapped source of traffic in at 
least three forms: mail, express, and passengers. 

The history and background of the establishment of 
Route AM-84 is extended, with an account of the dif- 
ficulties encountered in the early operations when no 
prior concept or formula was available for guidance in 
overcoming many technical problems. Specifications 
for landing sites, airway patterns, and procurement and 
training of staff and flying personnel had to be worked 
out. Flight regulations that had been established years 
ago and were based on fixed-wing concepts of flying had 
to be considered. 

Next treated are the day-to-day problems of com- 
munication, navigation, night flying, personnel training, 
traffic generation, and the design and production of 
ground and air-borne equipment especially adapted for 
the operation of a scheduled helicopter service. 

Finally, the future of rotary-wing aircraft is projected 
by examining large transport helicopter specifications, 
maintenance and operational techniques, legal and reg- 
ulatory problems, and financial and economic poten- 
tials. These observations are supported by information 
gathered from actual operating experience. Of partic- 
ular significance is the tremendous increase in mail 
traffic. For example, 368,350 Ibs. of mail were carried 
in March, 1949, as compared with 60,360 Ibs. in Octo- 
ber, 1947. This represents an increase of 610.26 per 
cent. Data on equipment utilization are also presented. 
One helicopter was modified in the company’s shops to 
allow for 46 per cent greater cubic content; subse- 


Aircraft Materials Session, Wednesday Morning, May 25. Left 
to right: A. E. Russell, Chief Designer (Aircraft), Bristol Aeroplane 
Co. Ltd.; P. Litherland Teed, Deputy Chief of Aeronautical Re. 
search and Development, Vickers-Armstrongs Ltd.; Clyde Wil. 
liams, Director, Battelle Memorial Institute. 


quently, this aircraft turned in an average of 7'/» hours 
daily utilization over a period of several months. 


Aircraft Materials 


i pw QUESTION OF aircraft materials was the common 
concern of the three lecturers on Wednesday morn- 
ing. A. E. Russell and P. L. Teed discussed the state of 
knowledge in Great Britain from the designers’ and 
manufacturers’ points of view. Developments on this 
side of the Atlantic were recounted by Clyde Williams, 
Director of the Battelle Memorial Institute. Dr. C.C. 
Furnas, Director of Cornell Aeronautical Laboratory, 
Inc., introduced the authors and led the discussion. 


Aircraft Materials from the Designers’ 
Point of View 


A. E. Russell, Chief Designer (Aircraft), Bristol Aero- 
plane Company Ltd. 


A dominating problem in the design of aircraft struc- 
tures is the stability of panels in compression. ‘Close 
agreement with experimental results suggests that a 
theoretical analysis forms the most rational basis for the 
selection of the materials of construction, both with re- 
gard to kind and quality. Important structural ad- 
vantages will accrue from the use of metal adhesives. 
Their use will increase the demand for thin sheet and 
strip. An examination of the statistical variation of di- 
mensions and strength of sheet and extrusions shows 
that in certain circumstances it is possible to make bet- 
ter use of a material than that allowed by normal spect; 
fication conditions. Development is needed to reduce 
the variability of directional properties of materials. 
The results of fatigue tests on standard specimens may 
be misleading if used indiscriminately in design. Lab- 
oratory work needs correlating to typical structures. 
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For the purpose of explaining the design procedure 
followed in the paper, the behavior of a structural box 
js described, which is made up of sheet reinforced by 
uniformly spaced stiffeners and supported at intervals 
byframes. Following an outline of the four types of in- 
stability which are likely to develop (skin buckling, 
Jocal instability, torsional instability, and flexural in- 
stability), theoretical and experimental results are pre- 
sented for Z-section, inverted-Y, rounded hat-section 
stiffeners with minor intermediates, and plain rounded 
hat-section stiffeners. Rib structure, selection of ma- 
terials properties, metal adhesives, sandwich construc- 
tion, dimensional and strength variability of sheets and 
extrusions, directionality, and fatigue are treated in the 
remaining four-fifths of the paper. 

A design staff must have both a short- and a long-term 
plan for the selection and application of materials. 
Mainly, the short-term plan is built around the prob- 
lems of existing or immediately projected aircraft, 
whereas the longer term is less restricted by the politics 
of the home plant or other parties. The function of 
long-term research is to find out what is technically 
best. 

Considerable progress has been made toward estab- 
lishing a theoretical understanding of the relationship 
between a. material’s physical characteristics and its 
behavior under static loading. According to the design 
needs, a proper choice of material can be made; more- 
over, the designer can indicate to the materials research 
worker those qualities that by improvement would 
yield most beneficial results. For fluctuating loading the 
position is not so happy. 

It is, however, impossible to generalize on the se- 
lection of materials; otherwise one could not reconcile 
the multitude of specifications available. Each air- 
craft must be treated on its merits, taking into account 
its size, probable quantity in production, time spent in 
development, its function as a civil and military type, 
and so on throughout the whole gamut of design. 


The Application of Materials from the 
Manufacturers’ Point of View 


P. Litherland Teed, Deputy Chief of Aeronautical Research 
and Development, Vickers-Armstrongs Ltd. 


Because of insistent military and civil demands for 
improved performance, air-frame and aircraft-engine 
designers are called upon to make still greater efforts to 
improve designs. In addition to major demands for 
decreased drag and increased fuel economy, there is an 
emphatic call for reduced weight unaccompanied by any 
reduction in safety. In order to meet this last require- 
ment, the designer’s greatest need is to know the basis 
on which to make his selection from the excess of mate- 
tials specifications concerned with only a few static 
mechanical properties. The high flight altitudes of both 
civil and military aircraft and the long aircraft life 
demanded by air-line operators give increased signifi- 
cance to two aspects of the materials question: (1) the 


mechanical properties of materials at stratospheric 
altitudes and (2) their fatigue and notch fatigue resist- 
ance under all conditions of temperatures. 

In the introductory part of the paper, the author com- 
pares the material requirements of the aircraft industry 
with those of other industrial fields to show likely 
trends in materials development and _ specifications. 
Many required characteristics of materials are still not 
known with certainty, and the choice of a material is 
complicated by the methods of selection and assess- 
ment. Part II is a survey of the properties of metallic 
materials at stratospheric altitudes. The chemistry of 
metals under stratospheric conditions of reduced atmos- 
pheric pressure and water-vapor content is examined, 
together with the effect of low temperatures on the me- 
chanical properties of tin, zinc die-casting alloys, alu- 
minum alloys, magnesium alloys, and ferritic and aus- 
tenitic steels. 

Part III, which comprises more than two-thirds of 
the paper, is a review of the present knowledge of fa- 
tigue. References to the literature, numerous tables, 
and diagrams are introduced to illustrate the effect of 
various stresses and conditions on mechanical charac- 
teristics and fatigue phenomena. A brief historical note 
on the growth of knowledge of the effects of fluctuating 
loads on structures is followed by an explanation of the 
physical causes of fatigue failures. The discussion con- 
tinues with an investigation of work-hardening at 
stresses below the fatigue limit, the influence of under- 
stressing and overstressing, and the forecasting of the 
length of life of a part subjected to cyclic stresses. 
Crystal size, grain size, the nature of stresses producing 
fatigue failure, the complexity of structure of commer- 
cial alloys, the relationship of fatigue to ultimate tensile 
stress, and fatigue tests are then investigated. The 
final section of the paper is devoted to stresses arising 
from heat-treatment; the influence of inclusions, surface 
finish, aluminum-alloy clad sheet, notch effect, screw 
threads, fatigue of bolts and studs, rolled threads, riv- 
eted joints, spot-welds, thermosetting, organic adhe- 
sives, shot-peening, cold-rolling nitrogen-hardening, 
case-hardening, and corrosion fatigue. 


Materials in the Aircraft Industry 


Clyde Williams, Director, Battelle Memorial Institute 


The effective use of materials in the aircraft industry 
is primarily one of achieving desired results with mini- 
mum weight. The ideal aircraft would be one in which 
every cubic inch of material would, at one time or an- 
other, be stressed to its ultimate safe limit by service 
loads. The designer must have precision knowledge of 
the loads to be encountered and the stresses resulting 
therefrom. The materials engineer must provide suf- 
ficient information on the properties of materials so that 
the designer may choose the one best suited for his pur- 
pose. 

Mechanical property data on material should be 
available for the entire temperature range in which each 
is applicable. In view of the importance of elastic and 
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plastic stability, compression stress-strain data are par- 
ticularly important. 

For the common aluminum alloys, most of the data 
required for designing structures to operate near room 
temperature are available. Some additional low-tem- 
perature data would be desirable. There are few ele- 
vated-temperature stress-strain curves in compression 
and practically no data on creep in compression. There 
are data on steady-state creep in tension; however, 
there are not enough data on initial stages-of creep. 
While there is a considerable body of fatigue data at 
room temperature, even here there are not enough data 
to allow comprehensive analysis of the effect of stress 
concentration factors or of fatigue damage. There are 
very few high-temperature fatigue data. 

The extent of data on magnesium alloys is roughly the 
same as for aluminum alloys. While the low density of 
magnesium alloys makes them attractive for aircraft 
use, more alloy development is required in order to over 
come other shortcomings. 


The problem of obtaining sufficient strength informa- 
tion on steels is tremendously complicated by the wide 
variety of properties that can be obtained in a single 
steel by means of heat-treatment. The data on steels, 
just as on aluminum and magnesium alloys, are not suf- 
ficient for high-temperature design. Because of the low- 
temperature brittleness often found in ferritic steels, 
low-temperature data are more important than for alu- 
minum alloys. 


Titanium and titanium alloys are potentially attract 
ive not only because of their high strength-weight ra- 
tios but also for their good elevated-temperature prop- 
erties and corrosion resistance. For elevated-tempera- 
ture use, they fill the gap between aluminum or magne- 
sium alloys and steel. 


Ceramics have attractive elastic properties and are 
generally low in density; however, many strength prob- 
lems must be solved before they can be used for struc 
tural purposes. 


A final factor having an important effect on choice of 
materials is availability. It is important for designers 
to find ways of effectively using materials that will be 
available in ample supply in event of an emergency. 


Loening Reviews U.S. 
Personal Plane Situation 


is AN ANALYSIS of the deficiencies of today’s personal 
aircraft, Grover Loening called upon manufacturers 
to produce a “‘really versatile aircraft that can hover, 
land vertically, take off, and fly 200 miles an hour or 
more.’ Loening spoke on Wednesday, May 25, at the 
luncheon held in the Hotel Astor for the R.Ae.S. dele- 
gates attending the Conference. I 


New customers, he 


said, would be greatly interested in an aircraft that 
could be operated ‘‘with much greater scope as to where 
one could go and much greater assurance of regularity, 
and less noise,’’ and in an aircraft that would be ‘‘easier 
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to fly and safer to land in unprepared close-in areas 
under more difficult wind and weather conditions.”’ 

In June, 1948, Loening made a similar plea for inten. 
sified research into personal airplane problems when he 
addressed I.A.S. Members in Dayton as Panel Chain. 
man of the I.A.S. Fifth Annual Personal Plane Meeting, 


the first I.A.S. ““Meeting on Wings.”” The N.A.C.AU 
has since learned more about personal-plane problems 
and the attitudes of owners and prospective users, and 
this added knowledge was reflected in his suggestiong 
for improving personal planes by utilizing research re 
sults that are already well known. 

Grover Loening’s 40 years of intimate association 
with aviation and his recent experience as Consultant 
to the N.A.C.A., which is currently making a survey to 
determine what must be done to perfect personal planes 
and to extend their use, enabled him to speak with au- 
thority on means of enlarging the market potential of 
personal aircraft. His long experience in industry and 
Government includes such positions as General Man- 
ager of The Wright Company, Chief Aeronautical 
Engineer of the U.S. Army Signal Corps in 1914 and 
1915, Consulting Engineer to the U.S. Aircraft Produc- 
tion Board in 1916, and President of his own enterprises 
from 1917 to 1938. He was Aeronautical Adviser to the 
U.S. Maritime Commission in 1937 and 1938 and more 
recently served as Consultant on Aircraft to the War 
Production Board during World War II from 1942 to 
1945. For his accomplishments in this post, he was 
awarded the Medal for Merit by President Harry § 
Truman in January, 1948. 

The complete text of Mr. Loening’s address is printed 
elsewhere in this issue. 


Aircraft Structures 


EFFICIENCY at high speeds, longer air- 
craft life, greater safety, and improved performance 
were the objectives of the investigations described 
Wednesday afternoon. A. Flax, Assistant Head, Aero- 
Mechanics Department, Cornell Aeronautical Labora- 
tory, Inc., was the first speaker. He was followed by 
H. A. Wills, of the Division of Aeronautics, Australian 
Council for Scientific and Industrial Research, and G. 
G. Green, Chief of Structures, Consolidated Vultee Air- 
craft Corporation. Joseph S. Newell, Professor of Aero- 
nautical Structural Engineering, Massachusetts Insti- 
tute of Technology, was Chairman. 


Aeroelastic Problems at Supersonic 
Speeds 


A. Flax, Assistant Head, Aero-Mechanics Department, 


Cornell Aeronautical Laboratory, Inc. 


Some of the important problems involving the coup- 
ling of aerodynamic and elastic effects at supersonic 
speed, in particular insofar as they differ from those en- 
countered in low-speed aircraft, are treated. These new 
problems are traceable to two major causes: first, the 
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Afternoon Session, Wednesday, May 25. Left to right: Joseph 
S. Newell, Professor of Aeronautical Structural Engineering, MILT, 
Chairman; A. Flax, Assistant Head, Aero-Mechanics Department, 
Comell Aeronautical Laboratory, Inc.; H. A. Wills, Division of 
Aeronautics, Australian Counci! for Scientific and Industrial Re- 
search; Green, Chief of Structures, Consolidated Vultee 
Aircraft Corporation. 


differences between supersonic flow and subsonic flow; 
and, second, the differences in configuration between 
subsonic aircraft and their power plants. 

First, the problem of supersonic flutter is considered, 
particularly the problem of single degree of freedom flut- 
ter at low supersonic Mach Numbers of a wing in tor- 
sion or of a control surface. The influence of damping 
on this mode of flutter is demonstrated to be of impor- 
tance in certain cases. The nature of the single degree 
of freedom flutter branch when another degree of free- 
dom is present is illustrated. The flutter problem for a 
swept wing with particular reference to the choice of ap- 
propriate aerodynamic coefficients is examined. 

The problems of static aeroelasticity are dealt with 
on the basis of second order aerodynamic theory. It is 
shown that second order effects may cause considerable 
differences between these results and the results of a 


linearized theory analysis for wing sections of moderate 


thickness. Aeroelastic amplification factors on the ba- 
sis of second order theory are derived. The influence of 
three-dimensional aerodynamic effects on divergence 
and related problems for straight wings is evaluated. 
The class of static aeroelastic problems in which aero- 
dynamic forces are proportional to the local slope of a 
lifting surface is considered. Among these problems 
are the familiar swept-wing problems and the problem 
of chordwise divergence of a thin supersonic airfoil first 
treated by Biot. The differential equations for such 
problems are not similar to the dynamical equations for 
wing torsional vibration, as are those encountered in the 
usual aeroelastic theory of straight wings. In particu- 
lar, the validity of energy methods (Rayleigh-Ritz) in 
such problems is investigated. Certain modifications of 
usual energy methods are shown to be appropriate. 
The results are applied to the approximate treatment of 
the influence of swept wing and tail elasticity on static 
longitudinal stability and on lateral control effective- 
ness. The use of matrix iteration procedures for de- 
termination of the loading on a flexible sweptback wing 
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is reviewed, and a procedure is given for cases where the 
usual process does not lead to convergent results. The 


influence of three-dimensional aerodynamic effects on 
swept-wing bending divergence is evaluated approxi- 


mately. 

Static aeroelastic effects due to tip tanks or tip jet 
propulsion units, often proposed for supersonic con- 
figurations, are shown to be significant not only for di- 
vergence but also for longitudinal static stability at 
speeds below the divergence speed. The effect on longi- 
tudinal stability is shown to grow worse with flight 
Mach Number even for a fixed aeroelastic amplification 
factor. 


The Life of Aircraft Structures 
H. A. Wills, Division of Aeronautics, Council for Scien- 


tific and Industrial Research, Australia 


An endeavor has been made to survey the problem of 
life estimation as it concerns aircraft structures and to 
discuss briefly the salient factors involved. The 
chief trends leading to a greater probability of fatigue 
are: (a) the steady increase in working stresses in 
wings because of design refinement and reduction in 
load factor; (b) the general increase in cruising speeds 
and the corresponding increase in the number and 
severity of the impulsive loads due to gusts; (c) the 
increase in size of aircraft with reduction of the resonant 
frequency of the wing structure to something approach- 
ing the gust frequency; and (d) the development of new 
materials of high ultimate strength which do not all 
possess proportionally high endurance limits and are 
generally more notch sensitive than the lower-strength 
materials. 

The loads applied to aircraft structures in flight are 
next considered, firstly, the steady maneuvering and 
gust loads used in design and the factors affecting the 
latter such as wing loading, aspect ratio, and Mach 
Number; and secondly, the fluctuating loads arising 
from the action of sequences of gusts on the resilient 
structure. Typical load-frequency distributions ob- 
tained from V-g recorder data are given. 

The resistance of the structure to fluctuating loads 
is then discusséd, and mention is made of laboratory 
experiments conducted to investigate the fatigue resist- 
ance of components or to determine and correct the 
cause of failure in service. Some preliminary results 
obtained from tests on a series of metal wings at differ- 
ent load ranges are compared with similar tests on 
riveted joints. The fatigue resistance of the complete 
structure was appreciably less than that of the joints, 
particularly in the region of 10* to 10‘ cycles to failure. 
A method of obtaining load-endurance data for any 
load range ratio is suggested, and a procedure, simpli- 
fied for purposes of illustration, for estimating the time 
in flying hours to failure using these data and the 
typical load-frequency curve is described. 

Although V-g recorders have provided useful data, 
the changing character of aircraft structures due to 
increases in size and speed demands data of a more 
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detailed nature. The direct measurement of strain 
fluctuations by a statistical counter is regarded as an 
essential to further progress in life estimation. More 
must be known about the response of structures to 
fluctuating loads, particularly loads that do not fluctu- 
ate about a zero value. From the calculation given and 
others of a more detailed nature, it appears that load 
fluctuations of small magnitude of the order of L.I 
0.5 and less do not contribute significantly to the 
fatigue of the structure. 

It is concluded that, although the factors on which 
the life of an aircraft structure depend are so numerous, 
complex, and interrelated that we may never know 
sufficient about them to make precise estimates of safe 
operating life, a thorough study of them will un- 
doubtedly lead to sounder and more efficient design 
that will be reflected in fewer failures in service and 
greater safety. 


American Structural Design Trends 


G. G. Green, Chief of Structures, Consolidated Vultee 
Aircraft Corporation 


This paper reports on a survey of the trends in air- 
craft structural material usage and in structural ar- 
rangement and presents an investigation of some effects 
of the trends in aircraft configuration, loading, and 
speed on wing structure. 

High-strength aluminum alloy is observed not only 
to be maintaining its position as the major structural 
material but also to be invading fields previously con- 
sidered the province of steel. High temperatures 
resulting from supersonic flight appear to be the only 
important threat to the supremacy of aluminum alloy. 
The use of 75S-T becomes doubtful at temperatures 
above 200° to 250° F. The stainless steels and Inconel 
X are among the best choices at 300° F. and higher. 
Titanium, which is relatively new as a structural mate- 
rial and is not yet produced in commercial quantities 
but is potentially plentiful, is indicated to show great 
promise, particularly in the range of temperatures to 
be encountered by aircraft flying at supersonic speeds. 

The successful use of much magnesium alloy in the 
structure of several current aircraft is noted as an 
indication of probable wider use of this material in 
applications not involving high temperatures. 

A brief examination of fuselage and control-surface 
structures discloses little novelty. The general re- 
placement of metal for the fabric covering of the 
movable control surfaces has brought about renewed 
interest in integrally stiffened sheet. 

Wing structural arrangements are shown to be 
strongly affected by the requirement for torsional 
stiffness sufficient to provide roll control effectiveness 
(the avoidance of aileron reversal) and by the intensity 
of beam loading. The former varies directly with the 
cube of span and with speed squared and is also affected 
adversely by increasing Mach Number and sweepback. 
The difficulty of meeting the requirement is approxi- 
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mately inverse to the wing thickness ratio. Loading 
intensity varies directly with wing loading, span, aspeet 
ratio, and load factor and inversely with thicknes 
ratio and influences the choice of structural arrange. 
ment through its effect on the amount of material the 
designer has to work with. 

Several wings selected to illustrate the effects of thege 
two factors are examined in detail, and the merits @ 
Thick 
wings for aircraft of moderate speed are influenced 
only slightly by the stiffness criteria. On thinne 
wings flying at higher speeds, the stiffness criteria hayg 
a progressively larger effect, swith the frequent result 
that the structural efficiency suffers. It is shown that 
the existing trends in aircraft configuration and per 
formance lead finally to the situation that stiffness 
criteria will override strength criteria and become the 
major-structural design consideration. 


several types of construction are considered. 


The design aspects of delta wings are discussed briefly, 
and it is shown that the delta type is a logical solution 
of the problem of aircraft with performance extending 
into the supersonic range. 


Auxiliary Power and Control 
Boosting 


ee was a busy day for the conferees. 
In addition to the regular morning and afternoon 
sessions, the Program Committee had scheduled an 
evening session at which four papers were presented. 
Under the chairmanship of Charles H. Colvin, Vice- 
President of G. M. Giannini & Co., Inc., H. G. Conway, 
R. H. Woodall, and H. R. Haerle debated the relative 
merits of hydraulic, electrical, and pneumatic systems 
from the British point of view. The evening program 
concluded with a discussion of aerodynamically boosted 
surface controls by O. R. Dunn. 


The Relative Merits of Auxiliary Power 
Systems—The Hydraulic Aspect 


H. G. Conway, Technical Director, British Messier Ltd. 


Claims and counterclaims on behalf of the various 
types of aircraft auxiliary systems are numerous, and 
the mixture of systems is often the best solution. One 
fact, however, stands out before all others: Hydraulic 
actuation is used on at least 95 per cent of the world’s 
aircraft by type and probably on 99 per cent by num- 
bers. 

If an aircraft of the Constellation type is assumed, a 
pneumatic system has the unacceptable features of long 
inflation times and the extremely high weight of bottles 
and the air itself, and electric actuation again intro- 
duces prohibitive weight and complication. In Eng- 
land, hydraulic pressure has risen more or less ge0- 
metrically from 750 to 3,000-4,000 lbs. per sq.in. 
whereas pneumatic pressures have been developed 
gradually only to 1,500 Ibs. per sq.in., and a sudden 
jump in pressure from 1,500 to 3,000 Ibs. per sq.in. goes 
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Wednesday Evening, May 25, Session on Auxiliary Systems and 
Aerodynamically Boosted Surface Controls. Left to right: Charles 
H. Colvin, Vice-President, G. M. Giannini & Co., Inc., Chairman; 
H. G. Conway, Technical Director, British Messier Ltd.; R. H. 
Woodall, Chief Engineer, Rotax Ltd.; H.R. Haerle, Chief Tech- 
nician, The Hymatic Engineering Co. Ltd.; Orville R. Dunn, Sta- 
bility and Control Ensireer, Santa Monica Engineering Div., Doug- 
las Aircraft Co., Inc. 


against the principles of common-sense and good engi- 
neering. 

The comparison of two theoretical elementary hy- 
draulic and pneumatic systems leads to the conclusions 
that pneumatics will weigh at least the same; air- 
bottle weight is the main difficulty, since production 
spherical bottles have a weight at least twice the 
theoretical; the weight of air is greater than generally 
realized; and, with a low expansion ratio, what is 
gained in bottle volume will be lost in extra weight in 
cylinders and piping. Pneumatics are inferior to 
hydraulic systems in lubrication efficiency, corrosion 
resistance, low-temperature performance, the ability 
to provide locking of cylinders, the tracing of leaks, 
the damping of rapid motion in landing gear and other 
components, flow control and division, operation 
of motors explosion risks, and off-loading to remove 
pressure from the system during long operational 
flights. Electric equipment suffers by comparison with 
hydraulic equipment in weight, emergency actuation, 
and some minor points. 

The following are some of the problems of hydraulic 
systems and solutions: Fire risk is eliminated by the 
use of nonflammable fluids, but the hazard of flam- 
mable fluids can be mitigated by optimum location of 
lines and components and by adequate drainage should 
leaks occur; messy leakage can be overcome by proper 
location of pipes and remote control instead of long 
lines; dirt sensitivity and gland wear can be reduced 
by thorough filtering and the use of O-seals, preferably 
of the European type; appreciable weight of fluid 
and piping is reduced by using higher pressures and 
lighter cylinders, fluid and piping; reversibility may 
be a disadvantage or an advantage, according to the 
application; thermal expansion of the trapped fluid is 
Serious, but special thermal relief valves have been 
evolved in England, though their design was most 
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difficult. A proper appreciation of these defects will 
strengthen the already strong position of hydraulic 
actuation and keep the alternative pneumatic and 
electric systems in their proper place as specialized 
alternatives suitable for particular duties in particular 
cases. 


The Relative Merits of Auxiliary Power 
Systems—The Electrical Aspect 


R. H. Woodall, Chief Engineer, Rotax Ltd. 


Auxiliary power may be defined as representing all 
power used on an aircraft other than that required for 
the propulsion of the craft. It is the object of this 
paper to outline the various methods of producing this 
power and to show the merits of one method of generat- 
ing, distributing, and utilizing the power—the electrical 
method. The author summarizes the existing regula- 
tions for the approval of aircraft electrical installations 
and equipment in Great Britain, analyzes the electrical 
load requirements of modern aircraft, and indicates 
the particular ancillary equipment for which a choice 
of service exists. 

Two groups of services are distinguished: those for 
which electricity is essential, and those for which a 
choice of auxiliary systems exists. Electricity is 
essential for lighting, starting of engines, radio and 
radar, galley equipment, propeller deicing and anti- 
icing, fuel-pump motors, gaging, military equipment, 
and other devices. These services where electricity 
is an essential represent practically all the continuous 
power loads on present aircraft. In the following 
the load is always an intermittent one only, and a choice 
of system exists: brake operation, wing deicing, pro- 
peller-pitch control and feathering, landing-gear actu- 
ation, flap actuation, engine control, boosting and 
powering of flying controls, and instruments. 

Various methods of producing auxiliary power, pres- 
ent types of electrical generating equipment, and future 
aircraft electrical installations are then discussed. 
After a survey of the present and future use of elec- 
trical actuators in place of hydraulic or pneumatic units, 
the paper closes by pointing out the merits of a system 
that is mainly electrical. 

The power-weight ratio of electric generating units 
will increase as the continuous-load requirements in- 
crease. Hydraulic and pneumatic pumps driven by 
electric motors aid in avoiding line loss and excessive 
weight of pipes, in lessening the vulnerability of systems 
in military aircraft, and in avoiding the continuous 
running of pumps required for intermittent duties. 
In comparing electrohydraulics and electrics, there is 
little choice from the point of view of weight when con- 
sidering large actuators. However, the electrical 
actuator is somewhat more efficient. Electrical actu- 
ators are easily disconnected by the removal of a plug 
from a socket. It is easier to design electrical systems 
for higher voltages and generators and motors for higher 
speed than it is to design and build hydraulic pumps for 
high speed and high pressure. The desirability of 
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maximum electrical utilization is obvious in that all 
ancillary equipment except brakes can be thus oper- 
ated. Electrical equipment is easier to service, is 
clean, is easily controllable, and is designed to operate 
for long periods without attention. Aircraft designers 
are realizing the merits of electrical actuation, and 
many civil and military British aircraft will change over 
to electrics for many ancillary services. 


The Relative Merits of Auxiliary Power 
Systems—The Pneumatic Aspect 


H. R. Haerle, Chief Technician, The Hymatic Engineering 
Company Ltd. 


An aircraft auxilary power system that approaches 
the ideal is one that covers the largest range of serv- 
ices with the least weight and the greatest degree of 
safety and reliability. Some of the advantages of com- 
pressed air are the universal availability of air; the 
adaptability of compressed air to a wide range of serv- 
ices; and its safety, since there is no inflammable 
fluid and, even where methanol injection has been 
employed to prevent freezing of moisture in the system, 
no cases of fire following leakage are known. Other 
merits are: greater possibilities for light weight, 
reliable energy storage; fewer, simpler, and less dam- 
ageable parts; lighter working fluid, pipes, rams and 
storage bottles; suitability for rotary, linear, or inflation 
purposes; rapidity of operation; and cleanliness. 
Compressed-air systems have limitations caused by 
compressibility of air, low overall efficiency, leak sen- 
sitivity, and freezing in medium-pressure systems. 
Compressibility effects can be satisfactorily minimized 
by providing simple damping devices and by utilizing 
the damping effect of piston sealing rings, as in a typical 
multiposition wing-flap ram; furthermore, pressure 
surges are considerably smaller than they are in hy- 
draulic systems. 

Although the inefficiency of pneumatic systems for 
transmitting continuous power is more marked with 
increase in pressure, the difficulty may be avoided 
by using high pressures for intermittent output and 
low pressures for continuous output. Leaks in the 
system have usually had no serious consequences. 
Freezing troubles have been eliminated in medium- 
pressure systems by injecting methanol vapor and in 
high-pressure systems by removing about 99.5 per cent 
of the condensed water vapor in a simple, mechanical 
manner before the compressed air enters the system. 
Progress in the past 15 years and typical installations 
on current aircraft using pressures up to 1,000 lbs. 
per sq.in. are reviewed to illustrate the savings that 
have been effected. Information based on current 
experimental work is used to point out what can be 
done in the future and how the number of applications 
of pneumatic auxiliary systems in airgraft can be in- 
creased by designing and utilizing pressures up to 
3,000 Ibs. per sq.in. Normally aspirated compressors, 
boosted compressor systems, regenerative systems, 
direct control, actuation, and relay-operated systems 


ENGINEERING 


REVIEW—AUGUST, 1949 

all have their advantages in particular applications 
and they offer the designer a wide choice of systems 
Pneumatics are well suited for emergency services 
since they are easily put into operation, are simple ang 
light, and have shown complete reliability. Com. 
pressed-air equipment can be integrated with other 
systems, such as electric compressor drives, electrical 
synchronizing devices, and hvdraulic shock absorbers 
or dampers. In installation, considerable latitude js 
the disposition of components. Ip 
servicing, they can be maintained easily by semi. 
skilled labor, are accessible, and are comparatively 
immune from injury due to mishandling. 


permissible in 


Aerodynamically Boosted Surface 
Controls and Their Application to 
the DC-6 Transport 


Ovville R. Dunn, Stability and Control Engineer, Sante 
Monica Engineering Division, Douglas Aircraft Com. 
pany, Inc. 


Aerodynamic boost is defined as any device that 
assists the pilot in moving the various control surfaces 
and depends for its operation directly on the energy 
of the air stream around the control surface. Such 
devices include aerodynamic nose overhang and in- 
ternal pressure balances on the main surface and all 
types of tab control systems. 

The most significant result obtained from a general 
analysis is the fact that all aerodynamic boost systems 
are of but one general type governed by a single set 
of equations. Knowledge of the details of the me- 
chanical linkage is unnecessary. Only three basic 
linkage parameters are required to define the system. 

The physical significance of each of the various 
system parameters is examined, and the effects of these 
parameters on the pilot force characteristics are ex- 
emplified with the DC-6 transport as a basis for com- 
parison. Since this airplane incorporates both aero- 
dynamic nose balance and tab boost on all three con- 
trol surfaces, it serves as a good illustration of the 
successful application of this general type of boost 
system to a modern high-speed commercial transport. 

The equations developed for use in analytical design 
analyses assume that the aerodynamic coefficients are 
linear functions of the angle of attack and _ surface 
deflections and that the mechanical linkage charac- 
teristics are linear functions of the main surface, tab, 
and cockpit element motions. Normal linkage con- 
figurations may usually be assumed linear, but aero- 
dynamic chacracteristics cannot always be so repre- 
sented. Examination of typical hinge-moment data 
shows that such data usually can be linearized with 
sufficient accuracy for most of the necessary design 
analyses; the need for graphic solutions is therefore 
reduced toa minimum. Since certain types of surfaces, 
notably the Frise aileron, have characteristics that 
cannot be made linear, a simple graphic process is 
presented. 
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Study of the overall merit of aerodynamic boost 


systems, their advantages and limitations, their cost 
and efficiency, and their performance based upon 
experience leads finally to the general conclusions 
summarizing their status: (1) aerodynamic boost should 
be capable of producing satisfactory pilot forces on 
present transport aircraft types weighing up to several 


million pounds; (2) aerodynamic boost should be 
capable of producing satisfactory pilot forces on high- 
speed aircraft up to speeds corresponding to a Mach 
Number of approximately 0.95; and (3) aerodynamic 
boost may be capable of producing satisfactory forces 
at Mach Numbers above 0.95, although the scarcity 
of data available for the high transonic and supersonic 
speed ranges precludes any accurate prediction of its 
capabilities at these speeds. 


High-Speed Flight 


D* FRANCIS H. CLAuSER, Chairman of the Aero- 
nautical Department of The Johns Hopkins 
University, directed the meeting on Thursday morning. 
The three speakers, Walter Vincenti, E. G. Broadbent, 
and Floyd L. Thompson, proposed their solutions to 
the problems arising from the flight of airplanes and 
missiles in the transonic and supersonic speed ranges. 
Mr. Vincenti compared the results of theoretical in- 
vestigations of wings for supersonic flight with the 
results obtained experimentally, and Mr. Broadbent 
considered the important effects that the bodily de- 
grees of freedom may have on aircraft wing flutter. 
Mr. Thompson described the methods and techniques 
developed by the N.A.C.A. for conducting research at 
transonic and supersonic speeds with free-falling and 
rocket-propelled models. 


Comparison Between Theory and 
Experiment for Wings at Supersonic 
Speeds 


Walter G. Vincenti, 
N.A.C.A. 


With the assumption of a perfect, inviscid gas, the 
characteristics of airfoil sections in two-dimensional 
flow can be calculated to varying degrees of accuracy 
for a wide range of profiles and angles of attack. To 
obtain results for complete, three-dimensional wings, 
however, it is necessary to linearize the mathematical 
problem at the outset by the additional assumption of 
thin wings and small angles of attack. 

In the two-dimensional case, it is possible to dis- 
tinguish clearly between the effects of viscosity and the 
effects of the quantities neglected in the linear approxi- 
mation. This is illustrated by comparing the results 


Ames Aeronautical Laboratory, 


of theoretical calculations with pressure-distribution 
data from the two-dimensional tests of Ferri. 

In the three-dimensional case, because of both the 
wide practical range of wing shapes and the mathe- 
Matical restriction to linear methods, the comparison 
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Technical Session, Thursday Morning, May 26. Left to right: 
Francis H. Clauser, Chai tics Department, The Johns 
Hopkins University, Chairman of the Session; be aa 6. Vincenti, 
Ames Aeronautical Laboratory, N.A.C.A.; G. Wi 
Structures Department, Royal Aircraft Sa aes Floyd L 
here Chief of Research, Langley Aeronautical Laboratory, 


between theory and experiment is more complex. This 
is shown by the results of a recent N.A.C.A. study. 
The results of the study show, in most cases, excellent 
agreement between theory and experiment with regard 
to lift-curve slope. The agreement with regard to 
moment-curve slope is generally less satisfactory. For 
unswept wings, the differences in this respect can be 
explained by reference to the previous discussion of two- 
dimensional phenomena. For swept wings, the dis- 
crepancy is difficult to reconcile on the basis of present 
knowledge. 

For wings of a given chordwise thickness distribution, 
the influence of variation in plan form upon the meas- 
ured value of the minimum drag is in qualitative 
accord with theory. The increase in minimum drag 
for wings swept in the vicinity of the Mach cone is, 
however, less than predicted. For triangular wings of 
double-wedge section, the effect of changing the chord- 
wise position of maximum thickness for a fixed plan 
form and Mach Number was found to be considerably 
different from ‘that indicated by theory, forward move- 
ment of the maximum thickness failing to produce the 
decrease in minimum drag which inviscid theory pre- 
dicts. Boundary-layer studies by the liquid-film 
method show that this result is due to an accompanying 
increase in the extent of turbulent boundary-layer flow. 
These results have general implications with regard to 
the reduction of drag through the use of sweep. 

For all cases in which the leading edge of the wing 
was outside the Mach cone (i.e., ‘‘supersonic’’ edge), 
the measured rise in the curve of drag versus lift was 
found to be in reasonable agreement with theory. 
The results of the study were not conclusive with 
regard to the conditions required for the attainment of 
the forward force that theory predicts on the leading 
edge when the edge is within the Mach cone (i.e., 
“subsonic’”’ edge). On triangular wings of this type, 
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however, forward displacement of the maximum thick- 
ness and subsequent rounding of the leading edge did 
have a measurably beneficial effect in reducing the 
drag due to lift and increasing the maximum lift-drag 
ratio. 


Some Considerations of the Flutter 
Problems of High-Speed Aircraft 


E. G. Broadbent, Structures Department, Royal Ajircraft 
Establishment 


It is the purpose of this paper to draw attention to 
the important effects on aircraft wing flutter which the 
bodily degrees of freedom may have. A general review 
of the flutter problems of high-speed aircraft precedes 
an examination of the sweptback wing encastré. A 
résumé of theoretical work on sweptback wings sum- 
marizes Minhinnick’s method of overcoming the 
difficulty presented by the effect of the change in 
camber of the aerodynamic section as the wing bends. 
Minhinnick considers the downwash at a point and 
compares the results with those for an unswept wing 
His results were the more readily adaptable to existing 
methods of calculation and were therefore adopted in a 
number of subsequent calculations. It has been found 
that results agreeing closely with those of Minhinnick’s 
method can be obtained by factoring all the standard 
aerodynamic derivations taken in the line of flight 
by the cosine of the angle of sweepback (cos «). This 
approximate cos ¢€ rule is applied to a sweptback wing 
to achieve a physical picture of the general effect of 
sweepback on the simplest form of wing flutter, and 
experimental results are examined and compared with 
theoretical results. 

Theoretical results for the free aircraft with swept- 
back wings are followed by a discussion of flutter in- 
volving wing bending, the normal mode, and types of 
flutter involving wing torsion. Results of the detailed 
theoretical analysis of a hypothetical swept-wing air- 
craft show that the problems of coupled (‘classical 
symmetric flutter of the new wing plan forms for high- 
speed aircraft are more serious and complex than for con- 
ventional plan forms, because of the effect of the aircraft 
bodily freedoms. These freedoms can produce new 
forms of flutter that involve a body-freedom mode and 
an elastic mode in place of two elastic modes. If the one 
elastic mode is primarily flexural, then the flexural stiff- 
ness of the wing becomes an important factor in flutter 
prevention—the reverse of the present picture in which 
the torsional stiffness criterion is the only one considered. 
A criterion is proposed for deciding the dangerous type 
of fundamental normal mode to be considered in flutter 
calculations. Experiments at the Royal Aircraft 
Establishment with the body free are still in the early 
stages, but results obtained thus far emphasize the im- 
portance of the body freedoms. For‘the immediate 
future, a hopeful line of investigation seems to be the 
measurement of critical speeds on flight models. 
These models may be either dropped from altitude or 
propelled by rocket power. Small models could also 


be carried on high-speed parent aircraft. A _ brief 
description is given of the work proposed to complete 
the attack on the problems and to provide for the 
prevention of flutter in high-speed aircraft. Whateve 
the method of attack, ground resonance tests of the 
completed aircraft will play an important part, and ang 
improvements that can be made in the measuring of 
vibrating apparatus will be extremely valuable. 


Flight Research at Transonic and 
Supersonic Speeds with Free-Falling 
and Rocket Propelled Models 


Floyd L. Thompson, Chief of Research, Langley Aero 
nautical Laboratory, N.A.C.A. 


During the past few years it has been necessary for 
aeronautical research workers to exert a good portion 
of their effort to develop the means for conducting 
research in the high-speed range. The transonic range 
particularly has presented an acute problem because 
of the choking phenomena in wind tunnels. The pur- 
pose of this paper is to discuss techniques developed by 
the National Advisory Committee for Aeronautics 
during the past several years for conducting high- 
speed research in free flight with models propelled by 
gravity and rockets. These methods yield continuous 
data through the transonic range, thereby permitting 
the research worker to obtain the basic aerodynamic 
data required for aircraft and missile design. A wide 
variety of aerodynamic investigations in the transonic 
and supersonic range have been carried out by these 
methods. 

In investigations with free-falling bodies, particular 
emphasis has been placed on the determination of the 
drag of bodies and bodies with wings at zero lift. 
With rocket-powered models, considerable emphasis 
has been placed on problems of stability and control 
as well as on drag, and procedures have been developed 
to permit a rather thorough investigation of the longi- 
tudinal stability and control characteristics of a given 
configuration in a single test. Investigations of flutter 
have been made with both techniques. Results 
are shown for various applications of the techniques 
employed with particular emphasis on the problem of 
drag and control effectiveness in the transonic range. 

From the free-fall tests with bodies of fineness ratio 
varying from 6 to 12, it is shown that the body of fine- 
ness ratio 12 has by far the least drag beyond a Mach 
Number of 1.0 but that, because of its greater length, it 
is at a disadvantage in the subsonic range. The 
advantages of the finer nose shape beyond a Mach 
Number of 1.0 are also indicated. In experiments with 
wings in test of free-fall models, the marked advan- 
tages of sweepback in reducing the drag are shown. In 
experiments with rocket-powered models, the relative 
advantages of sweepback and aspect ratio in reducing 
the drag are shown. In general, the effects of sweep fat 
over-shadow the effects of aspect ratio as a means of ob- 
taining low drag for speeds such that the sweepback is 
sufficient to place the wing behind the Mach cone. 
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Capt. J. Laurence Pritchard, Secretary of the Royal Aeronautical 
Society, Guest Speaker at the Luncheon on Thursday, May 26. 


Results of studies of control effectiveness with rocket- 
powered models again illustrate the beneficial effects of 
sweepback in surmounting the problems of the tran- 
sonic range. Both methods have been useful in pro- 
viding basic design information and for investigating 
the behavior of airplanes intended for flight in the 
critical transonic range. 


R.Ae.S. Secretary Recalls 
1.A.S. Founding 


N THE THIRD AND last of the Conference Luncheons, 
Capt. J. Laurence Pritchard touched on some of 
his experiences as Secretary of the Royal Aeronautical 
Society, a position he has held for over 25 years. His 
amusing anecdotes recalled some of the visits and cor- 
respondence that led to the founding of the I.A.S. in 
1932. He also thanked Harry Guggenheim for the 
considerable support he gave to the R.Ae.S. in 1926 
and in subsequent years. 


Aircraft Efficiency and 
Operating Problems 


Y oon LAST TECHNICAL SESSION of the Conference 

started with a paper by D. Keith-Lucas on a ques- 
tion that has often been the subject of controversy, 
“Is the flying boat superior to the large landplane?” 
Mr. Keith-Lucas, who is Chief Designer of Short 


Brothers and Harland Ltd., took the affirmative. 
Closely related to this first paper was G. S. Schairer’s 
discussion of the aerodynamic efficiencies of large 
landplanes. The third and fourth papers reflected the 
Opinions of air-line operators on two important topics. 
Christopher Dykes, of British Overseas Airways, sur- 
veyed the problems likely to arise in operating future 
civil transports, especially those with gas-turbine 
power plants. Warren Alberts, of United Air Lines, 
Inc., spoke on the utilization and maintenance of 


transport aircraft. The Chairman of this last meeting 
was William Littlewood, Vice-President—Engineering, 
American Airlines System. 


The Relative Efficiencies of Large 
Landplanes and Flying Boats 


D. Keith-Lucas, Chief Designer, Short Brothers and Har- 
land Ltd. 


From a detailed examination of the relationships 
between the size and structure weight of land animals, 
aquatic animals, land vehicles, ships, and aircraft, it 
is shown that simple structures such as under-carriages 
are influenced by the square-cube law sooner than hulls 
or floats. Flying boats are therefore favored over 
landplanes for large sizes. 


Three dynamically similar landplanes and equivalent 
flying boats are projected which are powered by the 
same engines, have the same range, and carry the same 
pay load. The flying boat is lighter than the land- 
plane at weights greater than 100,000 Ibs. and faster 
at extremely high weights. The landplane and the 
flying boat will have the same speed if they are large 
enough; this point of equal speed occurs somewhere 
between 250,000 and 500,000 Ibs. gross weight. A 
definite figure for this point cannot be established, since 
the convergence of flying-boat performance to that of 
the landplane is so gradual that the point of intersection 
may be changed by some 250,000 Ibs. if the estimates of 
structure weight are out by only 1 per cent. For 
practical purposes, the difference in performance be- 
tween the flying boat and the landplane is extremely 
small at weights greater than about 250,000 lbs. The 
availability of bases and the distance to alternate 
landing places overshadow the flying efficiency. 


Final Session Thursday Afternoon, May 26. Left to right: 
William Littlewood, Vice-President—Engineering, American Avir- 
lines System, Chairman; D. Keith-Lucas, Chief Designer, Short 
Brothers and Harland Ltd.; G. S. Schairer, Staff Engineer, Boeing 
Airplane Co.; Christopher Dykes, Assistant Technical Develop- 
ment Director (Engineering), British Overseas Airways; Warren 
Alberts, Special Assistant to the Vice-President—Operations, 
United Air Lines, Inc. 
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These conclusions are valid whatever the range or 
speed of operation and whether propellers or jet engines 
are used. Large aircraft of such sizes are necessary to 
achieve much increase in traffic volume at air terminals. 
Large size alco brings increased efficiency in terms of 
pay load and/or speed. Future safety requirements 
will demand longer runways and alternate airports, 
which can be provided only at an enormous capital 
expenditure that even military necessity might not 
justify. Reduction of the landplane’s wing loading is a 
solution, but it would make the landplane slower than 
the flying boat. Thus, it appears that the large 
flying boat will be superior to the landplane for eco 
nomic reasons. 

Flying boats are safer over long water routes and in 
the event of a forced landing on land and do not suffer 
from the potential unreliability of an undercarriage 
The large flying boat is superior in the three things 
that pertain to the overall efficiency of an air line: 
economics, safety, and reliability. The landplane is 
the more efficient only in the smaller sizes and only if 
by “‘efficiency”’ is meant its aerodynamic and structural 
efficiency as a flying machine. The greater the size, 
the greater is the advantage of the flying boat, until, 
on economic grounds, particularly in connection 
with provision of airports, it becomes impossible for 
the landplane to compete. 


Aerodynamic Efficiencies of Large 
Landplanes 


G. S. Schairer, Staff Engineer, Boeing Airplane Company 


This paper attempts to bring out some of the im- 
portant factors that determine the value of the airplane 
as a transportation vehicle and to examine the probable 
trends of the next few years. The factors that must 
be determined to evaluate any particular airplane are 
pay load, range with pay load, speed, and the cost of 


carrying the pay load over a specified range. Only 
three principal variables are discussed: power-plant 
type, Mach Number, and altitude. Other design 


items, such as size, aspect ratio, design criteria, and 
airport limitations, are not considered, since their 
effects are more generally understood. The Breguet 
range formula, which relates airplane range to airplane 
weights, aerodynamic cleanness, and power-plant per- 
formance, is the principal tool to be used in making 
the correlations between airplane physical charac 
teristics and airplane operational characteristics. The 
familiar range-pay load and range-speed curves are 
critically examined to show the relative importance of 
various design variables. 

The propulsive efficiency of propellers and jets are 
reviewed. The specific fuel consumption of recipro- 
cating and turbine-type power plants are compared 
The resulting fuel utilization efficiencies of the various 
power-plant types are examined, as well as the power 
altitude characteristics. The overall influence of these 
variables upon specific power-plant weight are then 
investigated. 
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te Publish 
Conference Proceedings 


R.Ae.S. Second International Conference will 
contain the texts, with the accompanying dia- 
grams and photographs, of all the twenty-three | 
papers presented at the 3-day Technical Ses- 
sions in New York. In addition to these, it 
will contain a carefully edited transcript of the 
discussions recorded at the meetings. Com- 
ments submitted after the meeting and the 
replies of the authors will also be included. 
The book is expected to be over 700 pages in | 
length and will be bound in cloth. The papers 
are not being published elsewhere, and 
consequently, the Proceedings will be the only 
authoritative source for the full record of the 
Conference. The edition will be limited, and | 
those wishing to purchase copies should | 
place their orders as soon as possible. Further | 
information and an order coupon will be found 
on page 47 of this issue. 


The forthcoming Proceedings of the |.A.S.- | 


The principal factors determining the aerodynamic 
relationships of the airplane are then explored, and the 
influence of design variables upon lift-drag ratios is 
The influence of Mach Number 


then pointed out. 
on drag is examined. Airplane weights as influenced 
by Mach Number and power-plant type are shown to 
have a material influence on the final results with 
marked superiority of turbojet power plants from an 
airplane weight standpoint at high speeds. Power- 
plant and airplane factors are then combined to show 
their mutual influences and variations at their optimum 
values for airplane range. A marked superiority of the 
tuboprop is found at low Mach Numbers and of the 
turbojet at high Mach Numbers. A crossover point 
between these two types is found in the high subsonic 
speed range. 

Critical examination of the influence of altitude shows 
that increasing airplane design altitudes reduces range 
but that for turbine-type power plants large range 
penalties are incurred by flying below the design allti- 
tude. It is indicated that in many cases airplanes 
with turbojet and turboprop power plants will be opert- 
ated close to their buffeting limits and that adequate 
means to permit safely reducing the buffeting speed 
margin must be developed. The resulting desire to 
fly at maximum altitude and speed involves a conflict 
with present design regulations which must be re 
solved before the construction of commercial jet trams- 
ports. 
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Operating Factors Affecting the Design 
of Future Civil Transport Aircraft 


Christopher Dykes, Asst. Technical Development Director 
(Engineering), British Overseas Airways 


A general survey is made of problems likely to arise 
in operating future civil transports, particularly those 
with gas turbines. Much of the paper refers to the 
requirements of a major international scheduled air 
line operating outside the United States. The relation 
of cruising speed to timetables is discussed for short 
and long routes, both single and multistage. As a 
general rule, it is much harder to achieve high utiliza- 
tion on high-speed aircraft. Improvements must be 
made in factors under the control of the air-line opera- 
tor, such as transportation between the city center and 
the airport and baggage loading and checking and 
in customs examinations and visa formalities. 

A new method of relating standards of passenger 
accommodation to comfort is illustrated by application 
to the selection of the optimum layout. Factors 
representing weight, cabin volume, floor area, etc., 
per passenger are plotted against various functions of 
the trip; the most convenient variable appears to be 
the trip time per stage. A short résumé of high-altitude 
wind, ambient air temperature, and humidity informa- 
tion is used to forecast possible limitations, especially 
in relation to temperature, which is shown to have a 
major effect on gas-turbine economics by affecting 
specific range. Various traffic- and airport-control 
factors are discussed with examples; mention is made of 
a new index intended to demonstrate the effect on 
runway-bearing capacity of aircraft with single and 
multiple wheels. 

Cruise-control procedures are exhaustively discussed 
and compared for piston and turbine-engined aircraft, 
with particular reference to a new type of air-mile- 
per-pourid grid for gas turbines. Methods of route 
analysis are described, and the policy behind reserves is 
discussed with statistical evidence. Detailed figures 
for allowances and variotis methods of route-analysis 
calculation are given in appendixes. The use of wind- 
frequency curves is described with reference to ‘‘fixed 
Sector fuel” and “minimum pay load” operating 
techniques. 

In conclusion, it is possible to set certain general 
tules for design: (1) the aircraft must fit the task to be 
performed in terms of the route conditions, frequency 
of operation, size of load, etc.; (2) the pay load-range 
characteristics should always relate to the critical sector 
of the intended route, though not to the worst conditions 
on that route; (3) for optimum economy, the pay load 
on this critical sector should still be sufficient for the 
full number of passengers and for the first-class mail 
Commitment, thus securing the whole of the most 
paying items of revenue (this may require modification 
on routes with a strong prevailing wind in one direction, 
other se the design will “‘fit’’ only the critical direc- 
tion {) the tankage should be sufficient for over- 
flyin; sny airport on the route, even if the pay load is 


thereby reduced considerably; and (5) the engine design 
must be geared to that of the aircraft and the main 
engine parameters adjusted to the critical conditions. 


Utilization Factors and Maintenance 
of Civil Airplanes 


Warren Alberts, Special Assistant to the Vice-President— 
Operations, United Air Lines, Inc. 


The purpose of this paper is to present the principal 
factors that affect the utilization and maintenance of 
civil transport aircraft and to point out how these 
factors are being approached to achieve the most profit- 
able operation. Since maintenance to produce a serv- 
iceable aircraft represents a sizable portion of operat- 
ing costs and directly influences the availability of air- 
craft, it has received particular emphasis. The princi- 
pal factors discussed are as follows: 

Meeting or Awaiting Traffic Demand.—This represents 
actual use of the aircraft and depends on the air-lines 
route structure, schedule pattern, method of operation, 
and type of aircraft. Route segmentation, traffic 
inducements, central control of routing combined with 
central knowledge of demand, and development of a 
flexible routing pattern are steps to be taken in effect- 
ively utilizing a serviceable aircraft. 

Ground Servicing and Handling.—This is a function of 
aircraft size, ground handling and service character- 
istics, facilities and equipment, manning, and operating 
procedures. The immediate approach in this case is 
one of improving ground-handling methods and equip- 
ment and obtaining optimum manning under planned 
workload conditions. 

Line and Overhaul Maintenance.—Line and overhaul 
maintenance requirements differ only in frequency and 
size of job. 

A detailed analysis of line and overhaul maintenance 
problems has been made over the past two years to 
determine the principal steps necessary to achieve the 
goal. They are as follows: (1) reduction to a minimum 
of the number of places at which maintenance work is 
performed; (2) provision of a uniform flow of work in 
units of equal size; (3) provision of adequate facilities 
to perform maintenance work; (4) introduction of 
proper work planning and man-power controls; (5) 
evaluation of each inspection or maintenance element 
to determine if it is essential, if frequency is right, and if 
method is correct; (6) introduction of the inspections 
required to reduce unpredictable failures and initiate 
action on permanent fix; (7) development of simple 
quantitative and qualitative tests to eliminate removal 
and tear-down of aircraft units; (8) utilization of 
production techniques and standard crews on periodic 
inspections; and (9) centralization of the control of the 
aircraft routing and of scheduling of periodic inspec- 
tions. This discussion includes the progressive over- 
haul system, the dock method of maintenance, and 
Sched-U-Graph, the method of monitoring daily 
utilization, and use of the mean T.S.O. to control work 
flow into the overhaul base. 
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— THE SECOND TIME in less than 2 years, members 
of the two foremost aeronautical professional bodies 
of the world gathered together last May 26 for an Inter 
national Conference Dinner. 

This time, the Institute of the Aeronautical Sciences 
played host in return for the hospitality so memorabl) 
extended by the Royal Aeronautical Society in Se; 
tember, 1947. The scene at the Hotel Astor, although 
lacking the historic background of the Guildhall affair 
in London, lacked nothing in the enthusiasm and con 
fidence with which both British and American par 
ticipants regarded the Joint Conference and looked 
forward to the success of future meetings. 

Describing the Second Joint Conference between the 
two societies as “‘a practical example of effective part 
nership between the world’s greatest air powers, 
William A. M. Burden, President of the I.A.S., hailed 
the friendship that ‘‘can once again provide the basis for 
a common defense for western civilization’ should th« 
need arise. 


Diverse Attitudes 


As to the technical sessions just then concluded 
Mr. Burden observed: ‘‘No one who has been present 
‘ at these sessions could fail to be impressed by the 
j difference of approach of the British and American 


participants and convinced of the value of bringing 
these diverse attitudes together in the same atmosphere 
over a period of days and weeks. 

“The difference,’ he said, ‘‘is hard to define, but it 
reflects, I believe, the concentration on the abstract 
and intellectual in the British and continental educa- 
tional systems as contrasted to the emphasis on the 
practical and the empirical which characterizes Ameri- 
can education and technical training. 

“Both types of brains, both kinds of approach,” de- 
clared Mr. Burden, “‘are necessary to solve the formid- 
able problems that confront aviation at this challeng- 
ing and fascinating period of its development. 

“These differences,’ he continued, “‘were also re- 
flected in attitudes toward specific problems. The 
great emphasis that our British friends place on the 
propeller turbine in contrast to the relatively secondary 
position that it has been given in American develop- 
ment is a warning signal for the need of re-evaluation 
of our own position. This problem,” he said, ‘‘should 
be of particular interest to American air-line opera- 
tors.”’ 


Hopes for American Emulation 


Mr. Burden commented upon the ‘‘meticulous man- 
ner” in which the British delegates prepared major 
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theses, despite busy everyday schedules, and which 
aroused the admiration of our own engineers to a 
point which ‘“‘I hope,” he emphasized, ‘‘will result in 
eventual emulation. 

“Similarly,” President Burden continued, “‘the 
discussion by American speakers of practical operat- 
ing problems of helicopters and transport aircraft has 
brought a healthy note’ of reality to a program that 
might otherwise have been overbalanced on the theo- 
retical side.” 

In Mr. Burden’s view, the joint conference of the 
R.Ae.S. and I.A.S. held great hopes for the more dis- 
tant future. Because the talents of unusually gifted 
people are required in aeronautics for the discovery 
of new phenomena, the creation of new concepts, and 
the gaining of insight, and because these persons ap- 
pear in the population only in limited numbers, the 
chance of attracting such minds to aeronautics is greatly 
increased by having the human resources of both coun- 
tries to draw upon. 


Silver Medal Awarded Sikorsky 


Igor I. Sikorsky, eminent helicopter designer for 
whom the British hold a high regard, received a special 


honor irom the Royal Aeronautical Society when Sir 


John Buchanan, its President, presented him with the 
Society's Silver Medal. 

It was the first time an American was presented with 
this high honor by the R.Ae.S., which is given for 
important advances in aircraft or engine designs. 

I.A.S. Past-President (1947) Preston R. Bassett, 
President of Sperry Gyroscope Company, who pre- 
sented to Capt. J. Laurence Pritchard, Secretary of the 
R.Ae.S., the Honorary Fellowship scroll of the In- 
stitute awarded him last January, made a short speech 
in which he lauded him for the great assistance he 
provided Major Lester D. Gardner in the founding of 
the Institute through his advice and experience. 


In accepting the scroll, Captain Pritchard remarked, 
with a twinkle in his eyes, that ‘in my country, when a 
man is eulogized in this manner, he is about to die, 
and,” he added, looking at the sober dark ribbon tying 
the scroll of Honorary Fellowship, ‘‘this would appear 
to confirm my thought.’’ Nevertheless, he was greatly 
honored to receive the Fellowship, observing that there 
were only five persons who were Honorary Fellows of 
both societies. Four of these were present at the 
Dinner. 

The new Foreign Honorary Fellow went on to 
reminisce about his friendship with Lester Gardner and 

(Continued on page 51) 
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N* THAT OUR FRIENDS from Great Britain have 
come and gone, we can calmly evaluate the 
accomplishments of our joint meeting in the light of 
day. The long-range planning and pressure of details 
involved in arranging and conducting a conferenc« 

such magnitude has made earlier evaluation im 


possible. 
the trees. 

At the time of this writing, 2 weeks after the final 
event, the Second International Conference may be 
written off as a success. 


We have been too deep in the woods to se« 


The avowed purpose of the 
Conference, “‘the interexchange of aeronautical tech- 
nical information,’ was accomplished to a large degree 
through the presentation of 23 well-prepared papers. 
Since all of these papers, together with discussions, are 
presently being published in a single volume of Pro- 
CEEDINGS, a fuller evaluation of their collective im 
portance may be adjudged later. 

The 3-day technical sessions (summarized in a pre 
ceding article) provided the background and set the 
tempo for the entire 2-week program. Important as 
they are, however, technical sessions alone can never 
be used as yardsticks for measuring the full value of 
scientific meetings. Of equal, if not greater, benefit 


LA.S.-R.Ae.S, 
onference 


by 
WELMAN A. SHRADER 


to all concerned are those social functions and in- 
formal get-togethers where people learn to know each 
other. 

Two solid weeks of meetings, plant visits, field 
trips, and social affairs gave our British guests and 
many members of the Institute ample opportunity to 
become acquainted. Undoubtedly, a better under- 
standing of our mutual problems and a stronger bond 
of friendship has resulted. 

To provide both our guests and I.A.S. members with 
a record of the meetings, the following illustrated diary 
has been compiled for this souvenir edition of the 
REVIEW. 


Reception at |.A.S. Headquarters 
May 23 


An informal buffet supper, given by the Officers and 
Council of the Institute, marked the official opening of 
the Second International Conference between membets 
of the Royal Aeronautical Society and the Institute 
of the Aeronautical Sciences. Held in the Institute's 
New York headquarters building at 2 East 64th Street, 
it was also the occasion for the first public showing 
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of the recently revitalized Aeronautical Archives and 


Museum. 

One hundred and fifteen persons, including 64 
British delegates and wives, attended the reception and 
supper. No formal speeches were made, the entire 
evening being devoted to welcoming our guests and 
acquainting them with the Institute’s facilities and 
executive personnel. Since many of the delegates 
were visiting this country for the first time, this in- 
formal reception broke the ice and got the Conference 
off to a good start. 


Technical Sessions and Luncheons 
May 24, 25, and 26 


The Hotel Astor provided the setting for the more 
serious aspects of the Conference and served as head- 
quarters for the majority of the delegates during their 
stay in New York. Technical Sessions, held in the 
North Ballroom of the Hotel, got under way promptly 
at 9:00 a.m. the morning of May 24, with opening 
addresses of welcome by the Presidents of the two 
organizations. (See pages 16-17.) 

The rigors of these sessions were broken daily through 
informal luncheons held in the East Ballroom. Guest 
speakers at the luncheons on the three respective days 
were T. P. Wright, Grover Loening, and Capt. J. Laur- 
ence Pritchard. 

More detailed information regarding the Technical 
Sessions and luncheon addreses will be found on pages 
18-33. 


Conference Dinner and Reception 
May 26 


A reception for the Guests of Honor preceded the 
formal dinner on May 26 and was attended by the 
British delegates and Approximately 500 
Institute members and guests were present for the 
dinner that was served in the Grand Ballroom of the 
Hotel Astor. 


wives. 


W. A. M. Burden, I.A.S. President, acted as toast- 
master and delivered the address of welcome. In 
reply, Sir John Buchanan, President of the R.Ae.S., 
expressed thanks on behalf of the British contingent 
and voiced the opinion that these joint meetings would 
become increasingly more valuable to the industry and 
governments of both countries. 


Further highlighting the evening’s program were the 
presentations of two awards. The Royal Aeronautical 
Society Silver Medal was presented to Dr. Igor I. Sikor- 
sky for his outstanding work in helicopter development. 
Captain J. Laurence Pritchard received the Institute’s 
1948 Honorary Fellowship. More detailed information 
about these presentations may be found in the pre- 
ceding story. 

Sir Frederick Handley Page, guest speaker for the 
occasion, gave an extemporaneous talk that combined 
wit with common sense and appealed to his American 


audience. Excerpts from his speech are also con- 
tained in the preceding coverage of the dinner. 


Grumman, Republic, and Ranger Plant Visitations 
May 27 


In spite of the arduous schedule of the 4 preceding 
days, 8:30 a.m. Friday found the majority of official 
British delegates boarding private buses for an all- 
day visit to Long Island aircraft plants. The first 
stop was Bethpage, where the party spent the morning 
inspecting the operations and facilities of the Grumman 
Aircraft Engineering Corporation. In addition to 
viewing the Mallard, Widgeon, and military airplane 
production shops, the group was treated to an im- 
pressive flight demonstration of the Grumman Panther. 

Luncheon, with Leroy R. Grumman, Chairman of the 
Board of Grumman Aircraft, acting as host, was served 
at the plant. 

The afternoon was divided between visits to Republic 
Aircraft Corporation and the Ranger Aircraft Engines 
Division of Fairchild Engine and Airplane Corporation, 
at Farmingdale. 
centered around the final assembly line of the Republic 
P-84 Thunderjet. A fly-by demonstration of this 
plane was given before the group departed. 

In addition to inspecting the Ranger engine plant, 
the party was taken on a tour of the Stratos Corpora- 
tion and Al-Fin divisions of Fairchild, where production 
methods proved of particular interest. 


At the former, principal interest was 


Private buses returned the party to New York, 
depositing a foot-weary but still-enthusiastic group of 
visitors at the hotel around 6:30 p.m. 


Sperry Tour, Aviation Country Club Garden Party, 
and Loening Reception 


Saturday, May 28 


A bus trip to McArthur Field, Long Island, for a 
demonstration of the Sperry Blind Landing System 
was the first event on this day’s agenda. The Sperry 
Company had two C-54’s completely equipped and on 
the line for demonstration purposes. All delegates 
were given an opportunity to take a flight during the 
morning and td observe the practical application of 
Sperry’s navigational instruments and Blind Landing 
System. 

The picture on the front cover of this issue shows the 
group that attended this well-planned and impressive 
demonstration. 

A buffet luncheon and garden party at the Aviation 
Country Club, Hicksville, L.I., was the attraction for 
the afternoon. The ladies joined the party at this 
point and the entire group enjoyed a leisurely luncheon 
and afternoon of flying. Practically every type of 
American personal aircraft was represented on the line, 
and guests were invited to take flights in as many of 
these as they desired. 

Additional entertainment was provided through 
flight demonstrations of Goodyear’s cross-wind-landing- 
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(Above) Bill Odum and his record-breaking Beechcraft Bonanza arrive at 
Aviation Country Club, Hicksville, L.I. 


(Above, left) Mr. and Mrs. W. F. (Below, left) Mrs. and Mr. Christog 
Spurr, and Mr. and Mrs. F. M. Owner Clarkson contributed much to the suce 
are interested spectators. (Below, left) of the party. Mrs. Clarkson acted 
Major Lester D. Gardner, founder of the hostess for Grover Loening's reception 
Institute, enjoys seeing many of his old “Chris,” as British Air Attache to 
friends from England; in this case, Capt. US., handled many of the arrangement 
C. F. Uwins, Managing Director(Aiircraft), for getting his countrymen 
The Bristol Aeroplane Company, Ltd., Atlantic for o* —, 
and Treasurer of the Royal Aeronautical right) Mr. H. G. Conway, oh ree 
Society. Director, British Messier, Ltd. 
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in the Country 


Salurday, May LS 


(Right) Dr. D. M. A. Leggett and J. H. Argyris, two mem- 
bers of the Royal Aeronautical Society staff, give Bill Odum's 
Bonanza the “‘once-over."’ (Below, right) On their way to 
the flight line to take a ride in the Sikorsky helicopter, Mr. 
and Mrs. Christopher Dykes obligingly pause for a snapshot. 


(Above) The terrace of Grover Loening’s home on 
Long Island offers a picturesque setting for a reception, 
while the fireplace of his living room, (right) proves an 
ideal spot for some after-dinner “hangar-flying.” 
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The Country estate of Miss 
R. V. Twombly, at Convent, 
N.J., provided the pictur- 
esque setting for these candid- 
camera shots by Allan D 
Emil, |.A.S. Counselor. (Top, 
left) A portion of the group 


gear-equipped DC-3 and Sikorsky’s latest helicopters 
Bill Odum, and the Beechcraft Bonanza in which h 


recently made his record-breaking transpacific flight, 


were also on hand. 
Around 6:00 p.m., the group departed for Mill 
Neck where Grover Loening entertained the party with 


a highly enjoyable reception and buffet dinner at his 


estate. 


Earl D. Osborn’s Garden Party 
Sunday, May 29 


A leisurely trip up the Hudson River by private cars 
and buses to Garrison, N.Y., started this day at 10:30 
a.m. Here, at the country estate of the father of Ear! 
D. Osborn, President of the Edo Corporation, th 
guests were entertained at luncheon. 

In the early afternoon, the party was driven across 
the river to West Point and shown some of the interest 
ing and scenic spots around our U.S. Military Academy 
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on the terrace. (Top, right) 

dmiral L. Richardson 
amid beautiful surroundings, 
including (left to right) Mrs. 
Richardson, Mrs. Allan Emil, 
and Mrs. W. A. M. Burden. 
(Center) One of the side 
porches and gardens of Flor- 
ham. (Bottom, left) Group 
leaving the cattle barns, 
(Bottom, right) The minia- 
ture golf course drew the in- 
terest and attention of British 
and Americans alike. 


W. A. M. Burden's Garden Party 
Memorial Day, May 30 


This being an American national holiday, no plant 
visitations or official events were scheduled. Instead, 
an invitation was extended to all visitors by I.A.S. 
President, W. A. M. Burden, to enjoy a day of relaxation 
and pleasure at the country estate of his aunt, Miss 
R. V. Twombly, in Convent, N. J. 


A more beautiful spot than “Florham” for a day’s 
outing could scarcely be desired. With miles of coun- 
tryside, gardens, and farm facilities to explore and an 
indoor swimming pool, tennis courts, and miniature 
gold course at hand, everybody was able to find some- 
thing to do to match his athletic inclinations. 


Like millions of other New Yorkers, our. British 
guests returned to the City Monday evening im 
the midst of a typical, holiday-weekend traffic 
rush. 
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MEMOIRS OF THE 


The Circle Tour 
May 31 Through June 2 


Even the weatherman smiled on the Second Inter- 
national Conference. With a 3-day tour by air sched- 
uled to cover the prearranged visitations, unflyable 
weather could have upset many well-laid plans. As it 
was, the entire trip was made under practically cloud- 
less skies. 

The tour started early Tuesday morning with a bus 
trip to LaGuardia Field where American Airlines 
played host. After an inspection of its facilities, 
American flew the entire party to Washington in one 
of its DC-6 Flagships. 

Major General Laurence S. Kuter took over at this 
point and initiated the visitors into the whys and where- 
fores of his successfuly run Military Air Transport 
Service. This included a tour of M.A.T.S. Andrews 
Field facilities and an especially prepared series of 
exhibits portraying the Service's operations. The 
latter clearly illustrated everything from the operation 
of the Berlin Air Lift to ‘‘How to Survive in the Florida 
Everglades.”’ Actual dishes of cooked rattlesnake, 
alligator, and edible plants—not to mention snails and 
were available for the asking. (Not too 
many ‘‘asked’’!) Nobody, however, turned down the 
luncheon that was served before the group left the 
Field. 

Private cars were supplied by I.A.S. Washington 
Section members for a mid-afternoon tour of some 
interesting spots in and around the Nation’s Capital. 
Once again, the ladies joined the party to share in a 
portion of the day’s social activities. 


insects 


The sightseeing trip around Washington included a 
visit to Mt. Vernon, where Sir John Buchanan solem- 
nized the occasion by placing a wreath on the tomb of 
America’s first president. 

In the early evening the State Department held a 
reception for the group at the Wardman Park Hotel, 
which was attended by many American notables in 
addition to the British guests. 

A dinner at the Mayflower Hotel, arranged by the 
Washington Section of the I.A.S., concluded the pro- 
gram for the day. T. P. Wright acted as toastmaster 
for the evening, and the Honorable Delos W. Rentzel, 
Civil Aeronautics Administrator, was the guest 
speaker. Mr. Rentzel gave an outline of the C.A.A.’s 
program in the development of navigational aids 
and the establishment of blind-landing facilities at 
airports. 

Wednesday, June 1.—The delegates were taken by 
bus from the Mayflower Hotel to the Washington 
airport early this morning for a flight to Langley, Va. 
M.A.T.S. provided a “plush” C-97 Boeing Strato- 
cruiser for the air lift and deposited the group at 
Langley Air Force Base about 10:00 a.m. Here the 
day was spent inspecting the extensive aeronautical 
laboratories and wind tunnels of the National Advisory 
Committee for Aeronautics. 


I. A. 8.-R. Ae. S. CONFERENCE 41 


Luncheon was served at the Laboratories, and N.A.- 
C.A. personnel did their usual good job of putting on an 
interesting show. 

At 4:30 p.m., the group departed by bus for Williams- 
burg, Va., to view this historic restoration and spend 
a quiet night at the famous Williamsburg Lodge. 

Thursday, June 2.—This was ‘‘Navy Day’ for the 
British contingent, with the Navy supplying the air 
lift and running the entire day’s performance. Two 
R4D’s were dispatched to pick up the guests at Langley 
Field and fly them to the Naval Air Station at Patuxent 
River, Md. 

Rear Admiral Appolo Soucek played host at this 
point, giving the visitors an interesting demonstration 
of the Station’s flight testing and experimental facili- 
ties. An impressive flight demonstration by a Chance 
Vought Cutlass and rides in the Piasecki helicopter 
provided additional thrills. A luncheon at the Officers 
Club concluded the morning program. 

At 1:30 p.m. the group took off in Navy planes for 
Philadelphia. Here, at the Naval Air Material 
Center, Rear Adm. F. W. Pennoyer, Jr., gave the 
party a good idea of the extensive operations carried 
on at this Base. 

Once again Naval aircraft provided the air lift, 
landing the group back in New York at 6:00 p.m. and 
successfully concluding the 3-day Circle Tour. 


Curtiss-Wright Day 
Friday, June 3 


Those of our guests who were still able to navigate 
climbed aboard buses at 9:00 a.m. for a day-long visit 
to the Curtiss-Wright plants in New Jersey. The 
morning was devoted to a tour of Wright Aeronautical 
Corporation's engine manufacturing facilities at Wood- 
Ridge. 

The group then proceeded to Caldwell to learn some- 
thing about the activities and operations of the Curtiss- 
Wright Propeller Division. Luncheon was served at 
this plant. 

This enlightening tour came to a close around 5:30 
p.m., when the group disembarked at the Hotel Astor 
in time to dress for the reception and dinner scheduled 
for the evening. 


The Farewell Dinner 


As a fitting climax to the 2-week program, the Officers 
and Council of the Institute gave a farewell dinner for 
the British delegates and their ladies. This was held 
in the Rainbow Grill atop the R.C.A. building at 
Rockefeller Center. 

In the words of one of the guests, this setting pro- 
vided .... “the inspiration for some lofty ideals and 
high-sounding speeches, in addition to giving one an 
unexcelled view of New York City.”’ 

Formal thanks, goodbyes, and best wishes were voiced 
in brief speeches by each of the officers of both Societies 
at the conclusion of the dinner. 
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Many photographs were taken of the group dur- 
ing their tour around the Eastern Seaboard. Space 
permits the reproduction of only a few typical 
ones, such as: (above) Inside N.A.C.A.'s full- 


scale wind tunnel at Langley Aeronautical Labora- 


tory. (Left) Inspecting an Air Rescue Survival 
boat of the Military Air Transport Service at 
Andrews Field, Washington, D.C. (Below) A 
briefing during the visits to the Philadelphia Naval 
Air Material Center. 
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(Above) At the Navy Special Devices Center, Sands Point, L.I., D. L. Hollis-Williams tries his hand at flying the Navy's 
Primary Flight Trainer, with evident enjoyment and the apparent approval of Capt. J. Laurence Pritchard (left). 


(Below) Ray Young, Vice-President—Engineering, Wright Aeronautical Corporation (second from left), explains the high- 
temperature fatigue-testing machine used at Wright's Wood-Ridge, N.J., plant. 
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A Last Visit to Long Island 
Saturday, June 4 


F While many of our visitors were scheduled to depart 
today, a final program was arranged for those who 
remained. This included a tour of the U.S. Navy 
Special Devices Center, at Sands Point, L.I., beginning 
at 9:00 a.m., with a luncheon served in the Officers 
Club at noon. 

Toward mid-afternoon, the group was taken to La- 
Guardia Field for an inspection of Pan American Air 
ways Training Center and a demonstration of the new 
Diehmel crew flight trainer, built by Curtiss-Wright. 

The program ended at 6:00 p.m. when the guests 
were returned by bus to the Hotel Astor. 


In Retrospect 


Now that we look back over this diary, we have an 
even greater admiration and respect for the stamina 
and good humor of our British visitors. 

Those who faithfully followed the planned, 2-week 
schedule (as many did) had little opportunity for resting 
weary feet. To them, we take off our hats. 

The visiting ladies showed equally good sportsman- 
ship in following the program mapped out for them. 
Where possible, the ladies were invited to participat« 
in the proceedings of the official Conference delegates 
At other times, they had their own program of teas and 
tours, arranged by a Ladies Committee headed by Mrs 
W. A. M. Burden. 

All in all, it was an interesting show. We hope that 
our guests from abroad enjoyed and profited by their 
visit to America as much as we did by having them 
here. 


Roster of British Delegates 
Attending the Second International Conference 
New York City, May 23-June 4, 1949 


Argyris, J. H., Technical Staff, R.Ae.S. 

Baker, H. P., Ministry of Supply 

Bass, E. L., Chief Engineer, Aviation Department, Shell Petro 
leum Company Ltd. 

Broadbent, E. G., Structures Department, R.Ae.S. 

Bradbrooke, Mrs. J., Editor, R.Ae.S. 

Buchanan, Sir John, President, R.Ae.S. 

Chaplin, Roland H., Assistant Chief Designer, Hawker Aircraft 
Ltd. 

Clarke, J. S., Head of Research Section, Joseph Lucas 

Clarkson, C., Civil Air Attaché, British Embassy 

Constant, H., Director, National Gas Turbine Establishment, 
Ministry of Supply 

Conway, H. G., Technical Director, British Messier Ltd. 

Crewe, P. R., Aeronautical Technician,*‘Saunders-Roe Ltd. 

Davidson, E. G., Angelo Iranian Oil Co. Ltd. 

Davies, Handel, Aero Flight Department, R.A.E. 

Douglas, G. P., Aerodynamics Department, R.A.E. 

Dykes, Christopher, Deputy Chief Project Engineer, B.O.A.C. 

Edwards, G. R., Chief Designer, Vickers-Armstrongs Ltd. 

Faggetter, E. F., Esq., Dunlop Rubber Australia, Ltd. 

Hadfield, Peter, Assistant Civil Air Attaché, British Embassy 

Haerle, H. R., Chief Technician, The Hymatic Engineering Com- 

pany Ltd. 
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Hall, A. A., Professor, Imperial College 

Handley Page, Sir Frederick, Managing Director, Handley Page 
Ltd. 

Hollis-Williams, D. L., Chief Engineer, Fairey Aviation Co. Ltd 

James, Thurstan, Editor, Aeroplane 

Jones, E. T., Director, Research and Development (Instruments), 
Ministry of Supply 


Keith-Davies, E., Esq., Director, Cambrian Airways 
Keith-Lucas, D., Chief Designer, Short Brothers & Harland Ltd. 
Kerr, C. E., British Joint Services Mission 


Lee, G. H., Chief Aerodynamicist and Chief of Research, Handley 
Page Ltd. 

Leggett, D. M. A., Deputy Secretary, R. Ae.S. 

Lombard, A. A., Chief Designer (Projects), Rolls Royce Ltd 

MacGregor, E. I. R., Assistant Civil Air Attaché, British Em. 
bassy 


McAlpine, G., Technical Advisor and Manager, Kelvin Bot tomley 
& Baird Ltd. 


Owner, F. M., Chief Engineer (Engines), Bristol Aeroplane Com. 
pany Ltd. 


Pardoe, J.G. M., Design Staff, Air Registration Board 

Petty, G. E., Chief Designer, Blackburn Aircraft Ltd. 

Pribram, E., Technical Staff, R.Ae.S. 

Pritchard, J. Laurence, Secretary, R.Ae.S. 

Radcliffe, F., Esq., Technical Assistant to Sir Frederick Handley 
Page 

Reissner, E., Research Engineer, Factories Direction Ltd. 

Richards, E. J., Chief Aerodynamicist, Vickers-Armstrongs Ltd, 

Richardson, C. A., Sales Engineering Manager, Sperry Gyro- 
scope Company 

Russell, A. E., Chief Designer (Aircraft), Bristol Aeroplane 
Company Ltd. 

Scott-Hall, S., Principal Director of Technical Development 
(Air), R.A.E. 

Serby, J. E., Director of Military Aircraft Research Department, 
R.A.E. 

Spurr, W. F., British Joint Services Mission 

Stranks, Joseph D., Chief Experimental Engineer, 
Aircraft Ltd. 

Squire, H. B., Aerodynamics Department, R.A.E. 


Hawker 


Taylor, J. Lockwood, Professor of Aeronautics, Istambul Teknik 
University, Turkey 

Teed, P. L., Deputy Head of Aeronautical Research & Develop- 
ment, Vickers-Armstrongs Ltd. 

Uwins, C. F., Director (Aircraft), Bristol Aeroplane Company 
Ltd. 

Walmsley, R. H., Director of Aircraft Requirements, Ministry 
of Civil Aviation 

Whiteley, E. A., Wing Commander, R.A.F., Air Ministry 

Wilde, Geoffrey, Chief of Experimental Compressor Section, 
Rolls Royce Ltd. 

Williams, J. K., Technical Surveyor, Air Registration Board 

Wills, H. A., Council for Scientific and Industrial Research, 
Australian Government Department of Supply 

Wingfield, L. A., Solicitor, R.Ae.S. 

Winny, H. F., Fairey Aviation Ltd. 

Woodall, R. H., Chief Engineer, Rotax, Ltd. 

Woodward-Nutt, A. E., Director of Civil Aircraft Research and 
Development, R.A.E. 


Lady Visitors 


Mrs. H. C. Conway 

Mrs. Christopher Dykes 
Mrs. F. M. Owner 

Lady Handley Page 

Miss Anne Handley Page 
Miss Mary Handley Page 
Mrs. J. Laurence Pritchard 
Mrs. A. E. Russell 
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Grover Loening 


Excerpts from the Luncheon Address Before 
the Second International Conference of 


1.A.S.-R.Ae.S. 


 hypenieeersnsas FOR THE rapidly shrinking personal 
plane market was laid at the door of the light plane 
industry by Grover Loening, N.A.C.A. Consultant, in 
his address on May 25 before the Second International 
Conference of the Royal Aeronautical Society and the 
Institute. 

One of the serious shortcomings of the industry, ac- 
cording to the veteran airplane designer, was the hesi- 
tancy of personal-plane manufacturers to incorporate 
into new models many known improvements, such as 
ability to land and take off in small areas, quieter opera- 
tions, and lower landing speeds, because of added costs 
involved. Additional costs would kill the market, it 
was held by the industry. 

“It is to be noted, however,’ Mr. Loening com- 
mented, “that few have tried to meet this market. 
There are many new customers,”’ he declared, “‘who are 
not in the least inttrested in the presently certified per- 
sonal aircraft but who would find an aircraft incorpo- 
rating such new features of great interest because of the 
totally new fields of utilization that are opened up.”’ 


What Private Owner Really Wants 


One point, however must be kept in mind, the 
speaker emphasized: The airplane must not be slowed 
down in its cruising speed by virtue of endowing it with 
these new features of low landing speed, quick take-off, 
quieter operation, and easier control and landing fea- 
tures. 

“The private owner,” he said, ‘‘really wants a noise- 
less, easy-to-fly, four-seater aircraft that will fly from 
zero to 200 m.p.h. Of course,” Mr. Loening added, 
“this will cost money, and at the beginning the market 
will be limited. But we have all experienced these ob- 
Stacles in early aircraft development. This mania for 
selling aircraft only because they are cheap and not be- 
cause they can give a result that we can use, is—at least 
in my opinion—a completely false path to progress.”’ 

Citing statistics on personal-plane production from 
1946 to the present, Mr. Loening summarized the rea- 


* Consultant, N.A.C.A, 


sons why our utilization of personal-plane flying has de- 
creased so discouragingly as follows: 

“(1) Planes actually do not go where. the individual 
really wants to go—landings are almost always made at 
more or less remote airports. A car or a bus must be 
taken to the destination. The destination is generally 
in town for shopping or business, or at a country club 
for golf, or at a beach, or at a friend’s country place. 
To meet the requirement of actually ending up where 
one really wants to go, as is done so conveniently in the 
automobile, means almost vertical landing or take-off. 
The more nearly this is approached, the more places one 
can go. If.... we were to have planes that could land 
under 30 m.p.h. and take off in a couple of hundred feet 
over a 50-ft. obstacle, we could meet many of the re- 
quirements, even to landing in a city or in town, a roof- 
top or landing strip The N.A.C.A. has researched 
several wing sections and high lift devices that, coupled 
with boundary-layer control, would enable a high 

Some are daily in use in the Armed Services 
but not a single certified commercial plane today has 
incorporated in it any more than the most elementary 
such features.” 


Langley Research on High Lift Wings 


“It is further of interest that recent Langley research 
on high lift wing sections has been extended, particu- 
larly in low drag type airfoils, to the lower Reynolds 
Number range of 3,000,000 to 6,000,000 suitable to per- 
sonal aircraft speed ranges and size. Interesting results 
have been obtained which clearly demonstrate that ex- 
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isting wing sections on personal planes can be easily 
modified to give higher speed than now obtained for the 
same power and higher lift at greatly reduced landing 
speed. 

“At the Langley Laboratory, a Cessna high wing air 
plane is being fitted with various wing configurations to 
study improvement of take-off and landing character 
istics. Boundary-layer control will actually be in 
stalled in connection with high lift flaps.’’ 


Inability to Fly in Bad Weather 


‘‘(2) Next in our order of difficulties is the inability to 
fly in bad weather, which brings with it uncertainty as to 
making a schedule, which in turn means that the owner 
cannot plan on a definite week-end with any degree of 
assurance. If he runs into foul weather, his plans go 
awry. This tough problem is one that, of course, air 
lines are also up against, but one of the means of solu 
tion at hand is to endow aircraft with complete maneu 
verability asa vehicle. This essentially means that they 
must be endowed with fhe ability to stop in the air and 
back up. Now a helicopter, of course, can do this, but 
unfortunately, because of its present stability insuffi 
ciency, existing helicopters are difficult to fly in blind 
conditions. ... 

“(3) A further limitation to wide use of aircraft is 
that it is not a good neighbor, because it makes alto 
gether too much noise. This, too, has been the subject 
of research by the N.A.C.A. and 2 years ago was the 
subject of a convincing demonstration of a silenced air 
plane that the Langley Laboratory showed to the engi 
neers present here today and on which research has since 
been greatly extended. 

“A fundamental study of different muffler types has 
been made with a laboratory setup with controlled con 
ditions of noise frequency and amplitude. A special 
contract has been entered into, and is currently in proc 
ess of being completed, with the Aeronautical Research 
Foundation of Boston to study further and to simplify 
solutions for noise abatement. These N.A.C.A.-spon- 
sored researches have already resulted in some ex 
tremely interesting conclusions and extremely promising 
ones, indicating that the noise of take-off of close-in 
flying of a private aircraft can be reduced to an accept 
able level that no community could reasonably com- 
plain against. But the application of this to existing 
new certified personal aircraft production is lagging 
noticeably. Keen interest therein is being displayed 
hesitatingly, and there is much shrugging of the shoul- 
ders and dismissing of this feature as too costly. Is it too 
costly, when public acceptance is likely to greatly in 
crease the market for orders—chiefly because close-in 
landing strips would be tolerated ? 

(4) Flying characteristics of personal planes are not 
yet entirely foolproof, particularly as to spinning and 
spiral instability. Development of design features to 
avoid spinning characteristics and of research thereon 
has been extensively done for years by the N.A.C.A., 
and the industry is familiar therewith and, in this in- 
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stance, has used much of the data—largely because of 
the C.A.A.’s strict requirements thereon. With the 
knowledge now available on this subject, there is no ex. 
cuse whatever for a new design of a plane to be a bad 
spinner, and, if it is, the N.A.C.A. has developed re 
search procedure that would quickly cure it. 


‘As to spiral instability . . . this feature is now the 
subject of current investigation on which some results 
have already been obtained by flight test at Langley 
Field, indicating that friction on aileron or rudder con. 
trol systems can produce a condition of divergence when 
controls are free which may appear to the pilot to be 
spiral instability that actually is not present. Further 
research on controls is currently inclusive of flight in- 
vestigation of interconnected aileron and rudder control 
in order to explore further a two-control operation to 
simplify flying. 


‘An additional element of control study, upon which 


analysis and research is currently being made, is to 
provide the airplane, endowed with high lift devices to 
slow it down; with sufficient control forces (both as to 
aileron and tail) to enable it to be flown in this slow 
régime with adequate safety. 


For example, spoilers 
have been developed which give adequate lateral control 
in company with full span flaps and ailerons, and studies 
have been made of boundary-layer application to give 
control forces on surfaces subjected to extremely low- 
speed airflow. 


Th 

(5) The landing gear of personal aircraft is subject three 
now to two further developments of perfection that 9 the A 
would greatly extend utilization. The first, of course, is Soci 
the cross-wind landing ability that is obtained by cast- 4-2 
ering landing-gear wheels. . . . plus 
‘The second feature not yet much developed but in cuss 
the analysis stage is, again, a corollary that would ac- the | 
company the use of high lift devices—that is, landing 200 
gear of long stroke that would allow a slow high lift con- the 
figuration at high angle of attack on its glide path with whe 
no flare at all. Skill required for landing and room for (Pre 


landing would be greatly reduced accordingly.”’ 


Could Be Incorporated from Research Now 


“All the aforementioned features,’’ said Mr. Loening, 
“are indicated developments that could be incorporated 
from research either now completed or in progress, and 
there would result a personal plane that could be oper- 
ated with much greater scope as to where one could go 


and much greater assurance of regularity, less noise, 


easier to fly, and safer to land in unprepared close-in 
areas under more difficult wind and weather condi- 
tions.” 


‘‘Fortunately,’’ he concluded, ‘‘we have in the N.A- 
C.A. laboratories the facilities and know-how to under- 
take the vast amount of research needed to provide the 
basic information upon which to establish a great new 
aircraft industry producing an air vehicle that can be so 
widely useful to individuals as to command an enormous 
profitable production.”’ 
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PROCEEDINGS 
Second 


International 


RESERVED! 


This volume will be the complete record of the 
three-day Technical Sessions held by the Institute of 
the Aeronautical Sciences and the Royal Aeronautical 
Society at a Joint-Conference in New York, May 
24-26, 1949. It is to include the 23 full-length papers, 
plus illustrations, figures, etc., and all formal dis- 
cussions presented. With an overall size of 7'’ X 10”, 
the book is expected to contain over 700 pages and 
200 illustrations. It will be available as soon after 
the meeting as possible, and will be the only place 
where any of the 23 full-length papers are published. 
(Preprints of individual papers will not be available.) 
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—the 
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Gentlemen: 


Name 


Please reserve 


Second International Conference. 


Conference 


LA.S.-R.Ae.S. 


Quantity Printed Will Determine Price 


Because of expenses involved, the number of 
copies printed must necessarily be confined to the 
number of advance reservations received. To print 
and bind a minimum of 500 copies will cost $15.00 
per book; 750 copies can be produced for $12.50 
each; or 1000 copies for $10.00 each. 

The Institute will provide books to all libraries and 
individuals wishing copies at actual cost, based on 
number of reservations received. The book will not 
be printed again. 


INSTITUTE OF THE AERONAUTICAL SCIENCES 
2 E. 64th St., New York 21, N.Y. 


copy(s) of the Proceedings of the 
You may mail postpaid to address 


below, billing me at pro-rata costs: ($10.00 if orders for 1000 copies are 
received; $12.50 if 750 are received; or $15.00 if only the minimum of 
500 copies are ordered and printed). 


Cost 
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HinNGED DRIVE- 


LINK 
(SPIDER To 


VERTICAL DRIVE 


SHAFT) 


DRAG 
LinE OF HINGE 


UNIVERSAL JOINT 
in MEMBER ‘A’ 


Toe TitT SPIDER 
(Cycuic) 


Courresy, "THE AEROPLANE” 


General Description: The biggest British helicopter, th 
Horse, powered by a Rolls-Royce 1,620-b.hp. Merlin 24 


was first flown December 7, 1948, weighing some 14,000 lbs. Design 


gross weight is 17,500 lbs. Having the outward appearance 


transport fuselage (opposite page) to which are attached rotors in 
place of wings, the Air Horse is characterized by a triple rotor con- 
Siguration and exceptionally long landing-gear legs. Carried on a 


triangulated outrigger system, the three rotors are arranged with the 


front rotor mounted over the nose and the two rear rotors mounted 


on booms and supporting members on either side of the fuselage and 


nearly on line with the tail fins. Rotating in the same direction, the 


rotors have built-in tilt, mainly in the lateral direction and counter 
acting resultant torque reaction. Differential application of collect- 


ive pitch to the three rotors controls pitch and roll, and control about 
the yawing axis is accomplished by cyclic pitch variation in the 


fore-and-aft phase applied differentially to rear rotors. Lockheed 
landing gear, equipped with twin wheels on each unit, is installed 
To enable it to absorb shock of extremely high rates of descent, the 
legs have vertical travel of 5 ft. Fuselage of rectangular cross section 
with rounded corners is a semimonocoque structure with pressed 
channel section frames generally spaced at 15-in. pitch, with some 
at 18 in. Frames are slotted and joggled over extruded bulb-angle 
stringers, which are continuous except at main frames to which front 


SWINGING 


UNIVERSAL 
JOINT 


Cierva Air Horse 


LADE PITCH- 
CHANGE SPIDER 


FoR 
OLLECTIVE. 


Fore. &-AET TILT 


DAMPER 
(CUTAWAY) 


& CycLic 
PITCH ConTROL. 
SPIDER 


DASHPOT 


FLAPPING 
HINGE 


GEARBOX 


and rear rotor boom bracing members are attached. 
cockpit in the nose is provided with dual controls 
through a small luggage compartment just aft. 


A two-place 
entrance 18 


Air Horse Data: Overall width, 95 ft.; length overall, 88 ft. 7 im 
height overall, 17 ft. 9 in.; rotor diameter, 47 ft.; distance between 
rotor centers fore and aft, 41 ft. 7 in.; distance between rear roto 
centers, 48 ft.; track, 30 ft. 11 in.; wheelbase, 20 ft. 10'/2 ™. 
Weight empty is 12,140 lbs.; fuel, 157 gal., 1,130 lbs.; oil, 15 gal., 
135 lbs.; crew, two, 340 lbs.; pay-load with full tanks, 3,755 lbs. 
Estimated performance: maximum speed (sea level), 140 m.p.h.j 
maximum cruising speed, 116 m.p.h.; speed for maximum range, 
95 m.p.h.; speed for maximum endurance, 55 m.p.h.; maximum 
still air range (normal tankage), 330 miles; maximum endurance 
(normal tankage), 4.3 hours; maximum vertical rate of climb (sea 
level), 790 ft. per min.; maximum inclined rate of climb (sea level), 
1,210 ft. per min.; vertical climb ceiling (360 ft. per min.), 5,000 ft.; 
service ceiling (400 ft. per min.), 23,300 ft.; absolute ceiling (maxt- 
mum altitude for level flight with maximum rating), 28,000 ft. 


Pitch Control Spider Operation: Hub spider (above), including 
integral flapping pins carrying flapping links on ball and roller 
bearings, is mounted on the output shaft of the epicyclic gear train. 
Flapping axes of all three blades intersect on8axis of rotation. 
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Education of the Aeronautical Engineer 


J. C. HUNSAKER* 
Massachusetts Institute of Technology 


+ eon DEPARTMENT OF AERONAUTICAL ENGINEERING 
at the Massachusetts Institute of Technology, as a 
result of a critical review of the current responsibilities 
of its graduates, has proposed a new program of gradu- 
ate study designed to approach modern requirements} 
for professional engineering competence. Authority has 
been given for the award of the degree, Aeronautical 
Engineer, for the successful completion of this program. 
I give below a summary of the reasons that led to the 
program and an indication of its nature. 

The objective of the usual undergraduate 4-year en- 
gineering course is to supply the fundamentals of a gen- 
eral education while preparing the student for useful 
employment in an engineering organization. The stu- 
dent is expected to acquire a sufficient introduction to 
scientific methods and professional techniques to profit 
by experience and to take advantage of the educational 
opportunities offered by his professional society, the 
Institute of the Aeronautical Sciences. 

However, it is now believed that the S.B. student is 
no longer carried to an educational level adequate to 
take advantage of such opportunities. During the past 
8 years, advances in aeronautical science and its appli- 
cations to design have introduced a number of topics for 
which a professional engineer will be responsible in 
practice. These include transonic and supersonic aero 
dynamics, gas dynamics, aeroelasticity and dynamic 
loading of structures, automatic and servo controls, 
jet propulsion, rockets and guided missiles, gas turbines, 
compound engines, etc. To handle problems of this 
character, the engineer and designer needs a deeper un 
derstanding of physical phenomena and more powerful 


tools of applied mathematics. Moreover, to progress 


toward full professional competence, the junior engineer 
must be able to read and evaluate for use in design theo- 
retical and analytical papers in the literature of his art 

Too often he lacks the fundamental background to d 


this outside of the narrow range of a special topic. 

It is clearly impracticable to include the essentials of 
the new topics in the undergraduate curriculum. Nor 
is it fair to the student to weaken his basic undergradu- 
ate education with survey courses of a necessarily su- 
perficial nature. Furthermore, not all students are 
headed for a strictly professional career. The majority 
go to work at the first opportunity and may become ab- 


* Professor in Charge, Department of Aeronautical Engineer 
ing. 

t Others are making similar examinations. See in particular 
“New Horizons in Engineering Education,” by Dean Thorndyke 
Saville, Jour. of Engr. Education, Vol. 39, No. 7, March, 1949. 


sorbed with practical matters of manufacture and oper. 
ation where further academic training is not needed. 

However, if the junior engineer aspires to the higher 
levels of professional engineering practice, such as re- 
search, design, and development, he should carry his 
academic education farther. Historically, the engi- 
neering profession in this country has tended to judge 
competence by experience, in contrast with the medical 
and legal professions where a degree from a special 
graduate school is considered a necessary prerequisite 
for admission to practice. The chemist and the physi- 
cist now seem to find it necessary to carry academic 
training through to the doctorate. 

In the last 20 years, the advances in engineering sci- 
ence made by European-trained engineers have been 
out of all proportion to their numbers. In general, their 
academic training has been more thorough and less spe- 
cialized. During the war, a remarkable number of new 
weapons and devices were based on the work of men 
with advanced training in a basic science rather than in 
engineering. While it is true that such new weapons 
and devices required experienced engineers to perfect 
and produce them in quantity, the fact remains that 
engineers were less apt to develop new concepts from 
first principles. 

The practice of engineering is an art involving the ex- 
ercise of judgment. The professional man is to be dis- 
tinguished from the technician primarily by confidence 
in his professional judgment on the part of the client or 
employer. This position of trust is based on an assumed 
professional competence covering the broad field of his 
responsibility. The aeronautical engineer cannot be 
merely a specialist in aerodynamics, or structures, or 
some other one aspect of aeronautical science. 

Whether an art such as aeronautical engineering in- 
volving judgment and choice can ever be taught is open 
to question. One is not taught to paint by watching a 
master or to play the violin by attending many con- 
certs. In the school of architecture students learn their 
art by practice in design under criticism. 

Aircraft design requires consideration of the problem 
as a whole and synthesis, by selection from all known 
techniques and information, of an optimum solution. 
Judgment is conditioned by practical limitations of ma- 
terials, processes, and costs and is colored by final exer- 
cise of the imagination to foresee operating conditions 
and the probable satisfaction of pilots and passengers. 

If the argument has been followed so far, these con- 
clusions should be foreseen: 

(a) The student preparing for professional responsi- 
bilities should follow a program of advanced studies im 
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OF THE 

Each term’s program would be filled out to a full load 
by selection of a consistent sequence of elective subjects 
in some special aspect of the professional field. 

Elective subjects in the Graduate School for those in- 
terested in aerodynamics include treatments of kinetics 
of gases, potential flow, viscous flow and boundary- 
layer mechanics, supersonic and transonic aerodynam- 
ics, and wind-tunnel research. Those primarily inter- 
ested in structures might elect courses on the theory of 
elasticity, aeroelasticity, and dynamics of structures, 
with corresponding laboratory work. For automatic 
control studies, a graduate student might elect courses 
on theory of gyroscopic instruments, vibration measure- 
ment, airplane stability and control, and flight-test in- 
strumentation and control systems. Those whose am- 
bition leads toward design could elect courses on rotary- 
wing aircraft, airplane design practice, guided missiles, 
or on the various means of jet propulsion. The de- 
signer no longer may expect to meet his performance 
requirements through the kindly cooperation of a pur- 
chasing agent to supply a suitable engine. The de- 
signer is responsible for the complete performance of 
an aerial vehicle comprising a specialized air frame 
into which are incorporated its means of propulsion 
and control. 

The suggestion that the young aeronautical engineer 
spend 2 or more years in the Graduate School in prep- 
aration for his life work may seem to be expensive 
and perhaps unduly to prolong his education, which 
otherwise might be completed by experience at the 
expense of his first employer. To this, a teacher can 
reply: Experience at the employer’s expense is often a 
matter of chance and is usually of an intensely prac- 


the Graduate School designed to give him a penetrating 
understanding of each of the main branches of aeronau- 
tical science. This requires that his program, while in- 
cluding such special topics as may be of primary interest 
to him, shall have a required core of courses in aerody- 
namics, structures, propulsion, instrumentation and au- 
tomatic controls to give the broad base needed. 

(b) These core courses should also include practice in 
design in which judgment is exercised and, it is hoped, 
developed and refined by criticism. The core of re- 
quired subjects should constitute about one-half of the 
program. 

Such a graduate program covering two academic 
years and leading to the degree of Aeronautical Engi- 
neer has been authorized at M.1I.T. beginning in Septem- 
ber, 1949. The objective is a broader base and a higher 
level of professional competence than is required by the 
program for the Master of Science degree and without 
the emphasis on intense specialization and creative re- 
search characteristic of a doctoral program. 

A graduate of the Aeronautical Engineering Depart- 
ment of M.I.T. who enrolls for the Aeronautical Engi- 
neering degree, or others with equivalent preparation, 
may complete the requirements for that degree in four 
academic terms. Students with less extensive prepara- 
tion in the field will require a longer time. 

The formal requirements call for the satisfactory com- 
pletion of an approved program comprising a substantial 
amount of advanced study and research, including a the- 
sis that may take the form of a comprehensive design 
problem. 

The core subjects are tabulated below: 


FIRST First Term Second Term ticalnature. Graduate training at the professional level 
YEAR Applied Mathematics | Applied Mathematics is recommended only for a relatively small number of 
Applied Aerodynamics Airplane Structures engineering students of demonstrated aptitude. The 
Instrumentation and Compressible Flow 
: “ undergraduate program will automatically screen them, 
and by scholarship aid, loans, and part-time employ- 
SECOND First Term Second Term 
YEAR as ment, promising men can be helped. Their case is 
vi , certainly less burdensome to the family budget than 
Propulsion Thesis that of a brother who prepares for a professional 
Seminar Seminar career in law, medicine, or science. 


Second International Conference Dinner 
(Continued from page 35) 
the events leading up to the organization of the gatherings, we get a better appreciation of the problems 
LAS. ahead of us. ‘I believe,’’ he said, ‘‘that aviation will 
play a very great part in our economy.” 
Turning to history, Sir Frederick apparently drew a 


A Great Part in Our Economy 
parable between the fact that the East, once the center 


Sir Frederick Handley Page, principal speaker of the 
evening, contributed what Mr. Burden called ‘‘the 
unique sandwich system of Handley Page construction, 
consisting of aviation, history, and humor” in his 
speech. 

Calling upon his audience of engineers and scien- 
tists to see ‘‘a little beyond the curves and the charts’ 
that form so important a part in aeronautics, Sir Fred- 
erick said that “from these proceedings and from thes2 


of civilization, was forced to accept Western ideas and 
modes, whereas the world now faces a similar accept- 
ance of the airplane as a prime factor in our lives. 

“With the advent of the airplane,” he declared, 
“there is coming into our economy something as im- 
portant as the ship was a long time ago.” 

The Dinner was adjourned, upon conclusion of Sir 
Frederick’s speech, with some closing remarks by the 
I.A.S. President. 
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Theory and Tests on the Plastic Stability of 
Plates and Shells 


By 
P. P. Bijlaard 
Cornell University 


Buckling of plates and shells superimposes an additional 
state of stress on the original one. Assuming that plastic def 
ormation is governed only by the amount of elastic shearing 
energy at the point in question, the author shows that the as 
sumption of ‘‘plastic deformation” leads to smaller buckling 
stresses than that of ‘‘plastic flow.” Using the assumption of 
“plastic deformation,” it is found that the theory is in good 
agreement with tests by Kollbrunner and by the N.A.C 
It is found that the ratio between plastic and elastic bucklin 
stress is highest when the proportions of the deviator com 
nents, as superimposed by buckling, differ most from the pr 
portions of the original deviator components. The st 
strain relations are derived by writing the infinitely small 
cess strains as total differentials and computing the partial 
derivatives of the strains with respect to the stresses. The 
differential equation for plate buckling is derived, and results 


conditions are tabulated. The theory for the buckling of 
shells is also given. The author presents a comparison of 
his theory with the theories of Ilyushin, Stowell, and Handel 
man and Prager. 


Interaction Between Parallel Streams of Subsonic 
and Supersonic Velocities 


By 
H. S. Tsien and M. Finston 
Massachusetts Institute of Technology 


An essential feature of the interaction phenomena between 
the compression shock and the boundary layer is the coexist 
ence of parallel streams of subsonic and supersonic velocities 
The compression disturbance of the shock is propagated 
“ahead” of the shock through the subsonic portion of the 
boundary layer, and ‘‘softening’’ of the shock takes place. It 
is the purpose of the paper to demonstrate definitely this es 
sential feature of boundary layer-shock interaction by using a 
simplified model: The boundary layer is replaced by a uni 
form subsonic stream of finite width, bounded on one side by 
the solid wall and on the other side by the interface with the 
uniform supersonic stream of infinite extent. The flow fields 
of two cases are analyzed in detail: (a) a compression wave 
in the supersonic stream incident upon the subsonic layer, and 
(b) outgoing compression waves generated by a sudden 


Please do not order Preprints of these papers at 
this time. 


See page 54 for Preprints that are immediately 
available. 


change in the slope of the solid wall. Both types of disturb- 
ances are assumed to be small, so that linearization of the dif- 
ferential equations is possible. A general result is that the 
distance of upstream propagation is directly proportional to 
the width of the subsonic layer. Therefore, when the bound- 
ary layer is turbulent and the subsonic layer is extremely thin, 
there is negligible softening of the shock. 


Some Aspects of Convertible Aircraft Design 


By 
Robert L. Lichten 
Bell Aircraft Corporation 


This paper is a contribution toward a quantitative engi- 
neering treatment of convertible aircraft design. A brief dis- 
cussion of design requirements and proposed configurations 
is given. The analysis covers the following: 

(1) Conversion from helicopter rotor to propeller operation. 
A semigraphical process for computing rotor characteristics 
during the conversion process when blade-section inflow an- 
gles can no longer be considered small is presented. Calcu- 
lations for a typical case indicate that when no unusual or un 
desirable rotor behavior occurs, blade flapping decreasing 
progressively from the magnitude existing in helicopter opera- 
tion. The rotor is shown to operate efficiently throughout, 
indicating that aircraft performance is not impaired during the 
conversion interval. 


(2) Rotor aerodynamic characteristics in propeller opera- 
tion. It is shown that satisfactory propulsive efficiency can 
be obtained with isolated rotors having relatively low solidity 
and blade twist compared to conventional propellers. In or- 
der to obtain good efficiency at high forward speeds, it is 
necessary to operate the rotor at high pitch and power coef- 
ficient. In practice, this means that, when a helicopter rotor 
is converted to propeller operation, its tip speed must be re- 
duced considerably. Model propeller test data are compared 
with calculations based on modified vortex theory, and it is 
shown that the calculation method yields reasonably accurate 
results for the somewhat unusual operating conditions of the 
rotor-propeller. 


(3) Effect of gravity on a lag-hinged rotor in propeller opet- 
ation. 
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SUMMARIES 


The undamped in-plane motion due to gravity excita- 
tion of a lag-hinged rotor blade is analyzed for operation with 
rotor axis horizontal. In the case of a three-bladed rotor, it is 
shown that the resulting hub vibratory loads are negligible. 
In the case of a two-bladed rotor, the amplitude of the vibra- 
tory force applied to the rotor hub is considerably greater than 
total blade weight, and therefore a two-bladed convertible 
rotor probably must be of the semirigid or rigid type to avoid 
this condition. 


On a Complete Solution of the One-Dimensional 
Flow Equations of a Viscous, Heat-Conducting, 
Compressible Gas 


By 
Morris Morduchow and Paul A. Libby 
Polytechnic Institute of Brooklyn 


The hydrodynamic equations describing the steady, one- 
dimensional flow of a viscous, heat-conducting, compressible 
gas are treated. The equation of state for a perfect gas is as- 
sumed valid, and the coefficients of specific heat are assumed 
constant. A complete integral of the energy equation is found 
for a Prandtl Number of */,, which is a good approximation 
for the actual value of many gases over wide temperature 
ranges. A particular integral contained in this complete inte- 
gral is u?/2 + ¢pT = a constant, which is a frequently used 
one-dimensional energy equation. The restrictions on its 
use are rigorously derived and stated. With the complete in- 
tegral of the energy equation, three different types of solutions 
which depend on the boundary conditions are shown to be 
obtainable. The usual shock wave solution (satisfying the 
Rankine-Hugoniot relations) is only one of these three types. 


OF CURRENT IA.8S. PAPERS 
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Several features of the shock wave solution are shown. For 
example, the entropy has a maximum value at the inflection 
point in the velocity distribution. The validity of the contin- 
uum hypothesis is examined, and it is shown that the thickness 
of the wave as defined by Prandtl becomes infinite as the ini- 
tial Mach Number of the flow becomes infinite provided that 
n, the exponent in the temperature-viscosity relation u/po = 
(T/T»)” is greater than !/2, Furthermore, it is concluded that 
the continuum theory may give reasonably correct results for 
flows with Mach Numbers up to 1.3. 

The other two cases of flows contained in the equations are 
terminating flows—i.e., flows that can be valid only in a finite 
region. Their mathematical nature is demonstrated by two 
numerical examples, which indicate compression shocks fol- 
lowed by expansion waves. However, the physical signifi- 
cance, if any exists, of such solutions remains open to question. 


The Instability of Pitching Oscillations of an 
Airfoil in Subsonic Incompressible Potential Flow 


By 
Benjamin Smilg 
Wright-Patterson Air Force Base 


A theoretical study is carried out to determine the condi- 
tions under which steady-state pitching oscillations of an air- 
foil in one degree of freedom are possible in two-dimensional 
subsonic incompressible potential flow. The results show that 
such oscillations can occur if the airfoil moment of inertia is 
sufficiently great and if the axis of rotation is located at a point 
that is forward of the airfoil quarter-chord but not too far for- 
ward of the airfoil leading edge. The practical significance of 
these results with respect to flutter and airplane stabilty 
problems is briefly examined. 


No. Price 

126 External Sound Levels of Aircraft—R. L. Field, T. M. Edwards, 
Pell Kangas, G. L. Pigman, Civil Aeronautics Administration. 
52 pages, 23 illus. (Photo-offset.) 

100 Blade Pitching Moments of a Two-Bladed Rotor—R. W. Allen, 
Consulting Engineer. 19 pages; 5 illus. (Ozalid.) 

101 Introduction to Shock Wave Theory—J. G. Coffin, Kaiser 
Fleetwings, Inc. 106 pages; 33 work tables & charts. 
(July, 1947, p. 28.)t (Ozalid.) 

102 Electrical Resistance Strain Gages Applied to Wind-Tunne! 
Balances—Elmer C. Lundquist, Department of Engineering, 
State University of lowa. 15 pages; 7 illus. (Ozalid.) 

104 Tensor Analysis of Aircraft Structura! Vibration—Charles E. 
Mack, Jr., Research Engineer, Grumman Aircraft Engineer- 
ing Corporation. 66 pages; 6 illus. (April, 1947, p. 
28.)¢ (Ozalid.) 

105 An Evaluation of the Importance of Fatigue Phenomena in 
Aircraft—C. R. Strang, L. R. Jackson, L. F. McBrearty, 
R. V. Rhode, and R. L. Schleicher (A Round-Table Dis- 
cussion). 34 p&ges; no illus. (Mimeographed.) 

106 Measurement of Ambient Air Temperature in Flight—W. 
Lavern Howland, Lockheed Ajircraft Corporation. 13 
pages; 5 illus. (Ozalid.) 
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$3.50* 
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$2.50* 


$1.10* 
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Sherman M. Fairchild Publication Fund Papers 
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164 Applications of the Theory of Free Molecule Flow to Aero- 
nautics—Holt Ashley, Massachusetts Institute of Tech- 
nology. 88-page booklet; 28 tables & figures. (Photo- 
offset.) $1.50* 

165 Theory and Practice of Sandwich Construction in Aircraft 
(A Symposium). 100-page booklet; 45 illustrations. 
(Photo-offset.) 

166 An Analysis of the Fluid Flow in the Spray Root and Wake 
Regions of Flat Planing Surfaces—Experimental Towing 
Tank, Stevens Institute of Technology. 68-page booklet; 
14 illustrations. (Photo-offset and Multilith.) 

167 On the Pressure Distribution for a Wedge Penetrating a Fluid 
Surface—Experimental Towing Tank, Stevens Institute of 
Technology. 36-page booklet; 13 illustrations. (Photo- 
offset and Multilith.) 

168 Wave Contours in the Wake of a 20° Deadrise Planing 
Surface—Experimental Towing Tank, Stevens Institute of 
Technology. 54-page booklet; 38 illustrations. (Photo- 
offset and Multilith.) 

169 The Discontinuous Fluid Flow Past an Immersed Wedge— 
Experimental Towing Tank, Stevens Institute of Technology. 
42-page booklet; 5 illustrations. (Multilith.) 

170 Wave Contours in the Wake of a 10° Deadrise Planing 
Surface—Experimental Towing Tank, Stevens Institute of 
Technology. 52-page booklet; 39 illustrations. (Multi- 
lith.) $1.60* 


$2.50* 


$1.60* 


$1.00* 


$1.60* 


$1.00* 


t Indicates issue of Review in which summary of paper 


4 

| 

i] 

} 

| 


AERONAUTICAL ENGINE 


ERING 


REVIEW—AUGUST, 1949 


JAS. Preprints 


Preprints of Meeting Papers Currently Available 


Preliminary Development of a Jet-Propelled Helico 
Marquardt, President, Marquardt Aircraft Company 


The McDonnell Ram-Jet Helicopter—Charles R. Wood 
Helicopter Test Pilot and Manager, Helicopter Contracts, M 
Aircraft Corporation. 


A Method for Improving the Inherent Stability and Contro 
teristics of Helicopters—R. H. Miller, Associate Professor 
nautical Engineering, M.1.T. 


Recent Developments in Rotary-Wing Aircraft—l. Sikorsky 
neering Manager, Sikorsky Aircraft Division, United Aircraft 
poration. 


The Pfund Sky Compass—Joseph B. Matthews, Jr., Head I 34 
ranch, Airborne Equipment Division, Bureau of Aeronautics, ! 
Department. 


A Liquid Oxygen Converter for Aircraft—W. A. Wildhack 
Missile Instrumentation Section, Electronics Division, and [ 
Goalwin, National Bureau of Standards. 


A New High Performance Engine Indicator of the Strain Gage | 
. S. Draper, Professor of Aeronautical Engineerins, 
Instrumentation Laboratory, and 
Aeronautical Engineering, M.1.T. 


Virector 
T. Li, Research Associat 


The Sperry Zero plese. & Engineering Department Head 
for Flight Instruments, and ragola, Engineering Section Head 
for Electronic car Gyroscope Company 


Convertible Aircraft—R. S. Barnaby, Chief; S. M. Berkowitz, Projec 
Leader; and W. H. Colcord, Assistant Chief, Aeronautics 
The Franklin Institute. 


Present Status of Research on Boundary-Layer Control—A. E. 
Doenhoff and L. K. Loftin, Full Scale Research Division 
Aeronautical Laboratory, NLA.C.A. 


Measurements in Flight of Spanwise Wing Loading—W ave 
Howland, Flight Service Engineering Supervisor, Lockheed Aircraft 
Corporation. 


Some Problems Concerning the Three-Dimensional Flow 
Turbomachines—Frank E. Marble, Instructor in Aeror 
Guggenheim Aeronautical Laboratory, California Institut 
nology. 


Aerodynamic Hysteresis as a Factor in Critical Flutter Speed of Co 
pressor Blades at Stalling Conditions—A. Mendelson, Lewis Flig 
Propulsion Laboratory, N.A.C.A. 


Designing for Gas Turbine Materials—M. H. Youns, Chief 
Wright Aeronautica! Corporation. 


Influence of Acceleration on Aerodynamic Characteristics of Thin 
Wings in Supersonic and Transonic Fligh' a on Research 
Associate, and H. F. Ludlof, Associate Professor, New York 
University. 

Dynamic Stability at High Speeds from Unsteady Flow Theory— 
Statler, Aerodynamicist, Flight Research Department, Cornell 
nautical Laboratory. 


Aero- 


Two-Dimensional Jet Mixing of a Compressible Fluid— 
Cornell Aeronautical Laboratory. 


Interaction Between Parallel Streams of Subsonic and Supersonic 
Velocities—H. S. Tsien, Professor of Aerodynamics, and M. Finston 
Staff Member, Supersonic Laboratories, Division of Industrial Co- 
operation, M.I.T. 


Some Recent Measurements in a Two-Dimensional Turbulent Chann 
John Laufer, California Institute of Technology. 


A of Torsion Aeroelastic Modes for Aircraft 

Goland, Chairman, Engineering Mechanics Division 

and dell L. Luke, Research Mathematician, Midwest Research 
nstitute. 


Landing Gear Oscillations Due to Unstable Skidding Friction—J. E 
Wignot, Structures Eaginges, and Frederic M. Hoblit, Stress Engi- 
neer, Lockheed Aircraft Corporation. 


A New Approach to the Design of Metering Pins in Oleo Struts— 
R. M. Rosenbers, Associate Professor of Aeronautica! Engineering 
University of Washington. 
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Compression Tests of Curved Panels with Circular Hole Reinforced 
with Circular Doubler Plates—Wilhelmina D. Kroll, Aeronautica! 
Engineer, A. E. McPherson, Materials Engineer, Engineering Me- 
chanics Section, National Bureau of Standards. 


A Numerical Procedure for the Stress Analysis of Stiffened Shells— 
John E. Duberg, Structures Research Division, Langley Aeronautica! 
Laboratory, N.A.C.A. 


Theories of Plastic Buckling—S. B. Batdorf, Structures Research Division, 
Langley Aeronautical Laboratory, N.A.C.A, 


Theory and Tests on the Plastic Stability of Plates and Shells—P. P 
Bijlaard, Professor of Applied Mechanics, Polytechnic Institute of 
Delft, Holland. 


What the Air Lines Want In Navigation Aids—Ralph S. Damon 
President, American Airlines, Inc. Now, President, T.W.A 


Military Air Transport Service and for 
Cargo Aircraft—Major R. R. Hajek, Chief of Aircraft Materiel and 
Equipment Branch, Division of Plans and Operations, M.A.T.S 


Evaluation Criteria for Transport Aircraft—L. G. Kelso, R. L. MeBrien 
Technical Staff, and R. D. Kelly, Superintendent of Technical Develop- 
ment, United Air Lines, Inc. 


Air-Borne Radar as an Air-Line Navigation Aid—M. G. Beard, Director 
of Flight Engineering, and . Ayer, Assistant Director of Flight 
Engineering, American ‘Airlines, ‘Inc. 


A Simplified Monitoring System for Air-Borne Electronic Devices— 
Fensler, Chief, Special Projects Unit, Electronic Analysis 
Section, Intelligence Department, Air Materiel Command. 


Psychological Factors in the Recognition and Avoidance of the In- 
advertent Stall—P. J. Rulon, Educational Research Corporation. 


The Establishment and Measurement of Critical Requirements for Safe 
Flight in Transport Aircraft—Thomas Gordon, Assistant Professor of 
Psychology, University of Chicago. 


The Research Program of the Special Devices Center, ONR, on Human 
Problems in Flying—Clifford P. Seitz, Human Engineering Branch, 
Special Devices Center. 


Display Problems in the Use of the Omni-Directional Range Instrument— 
A. illiams, Jr., Research Assistant Professor of Psychology, and 
Stanley Roscoe, University of Illinois. 


Eye Movements of Aircraft Pilots During Instrument-Landing Ap- 
proaches—Paul M. Fitts, Aero Medical Laboratory, Wright-Patterson 
Air Force Base. 


Multistaged Centrifugal Compressors for Operation at High-Pressure 
Ratios—John E. Talbert and John E. Sanders, Wright Aeronaut 
cal Corporation. 


Aerodynamic Problems _in Axial Compressors 
Engines—R. S. Hall, General Electric Company. 


for Aijircraft Jet 


High-Pressure Applications of the Supersonic Compressor—John W 
Blanton, Fredric Flader, Inc. 


The Choice of Pressure Ratio in Aircraft Gas Turbine Power Plants 
C. Richard Soderberg, Massachusetts Institute of Technology 


Some Aspects of Turbojet Combustion—A. J. Nerad, General Electric 
Company. 

Combustion Problems in Ram-Jet Design—J. P. Longwell, Standard Oi 
Development Company. 


Basic Studies on Flame Stabilization—Glenn C. Williams, 
setts Institute of Technology. 


Massachu 
Analysis of Turbojet Thrust Augmentation Cycles—Bruce T. Lundin 
N.A.C.A. 


Automatic-Contro! Considerations for Turbojet Engines with Tailpipe 
Burning—Melvin S. Feder and Richard Hood, N.A.C.A. 


Comparison of Various Methods of Thrust Augmentation—Eldon W. 
Hall, N.A.C.A 


An Analysis of the Economy and Utility of the Persona! Airplane 
Eugene W. Norris, Flight Safety Foundation. 


Development of the Anderson-Greenwood AG-14—Marvin Green- 
wood, Anderson, Greenwood & Company. 


Research on Aircraft Propulsion Systems (Wright Brothers Lecture) 
Abe Silverstein, National Advisory Committee for Aeronautics 


(Preprints of papers listed above are 35 cents each to 1.A.S. members, 


75 cents each to nonmembers including postage.) 


Preprints should be ordered by number from: 
Preprint Department, Institute of the Aeronautical Sciences 


2 East 64th St., New York 21, N.Y. 
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LINEAR, 


Another LINEAR achievement! “‘O”’ Rings 
used in this Lyon-Raymond Portable Hy- 
draulic Elevating Table simplified design 
and effected savings of nearly 25%. After 
a test of 50,000 operating cycles with 
pressures varying from 900 p.s.i. to 2,000 
p.s.i., the “O” Ringsshowed little wear and 
were effectively holding a fluid-tight seal. 

Whether you require a seal for a hy- 
draulic design or for a special service, 
LINEAR precision moulded packings will 
serve you well. 

In addition to a long list of natural or 


25/, Saving With Linear “O” Rings 


synthetic rubber compounds adaptable 
to a wide range of temperatures, gases 
and liquids, LINEAR is successfully mould- 
ing “O”, “V”, “U” or other shapes of 
Kel-F, Teflon and Silicone for special 
applications. These special materials are 
suitable for seals for a wide temperature 
range from minus 320° F. to plus 400° F. 
against concentrated sulfuric, hydro- 
fluoric, hydrochloric and other vigorous 
oxidizing materials. 

For your individual packing design or 
application, CALL LINEAR. 


*The use of “0” Rings in certain packing structures is covered by Christensen Pat. No. 2,180,792 under which we have paid the 
royalty for the installation of our rings in these structures so that the royalty is included in the purchase price of the “O”’ Ring. 


EN 


LINEAL 


Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 


PAC K N G 


55 
NY ‘ 
(ZA G: ‘\ Gr 
|) 
NERY | Nab 
— 
A WZ. 
DS) 
U 
1 
typ 4 
A 4 
KZ 
4 4 
4 4 : 
/ 4 4 ‘ \ 
| 
— 
‘ j ESSSSSSSSSSSSS | 
Safe 
or of ‘ 
mar 
ncn 
enc 
c 
rsor 
| 
| 


AERONAUTICAL ENGINEERING REVIEW 


—AUGUST, 1949 


a radical new development 


® 


Trade Mark 


OVER 3 TIMES LONGER WEAR. An enormous 
stride. A radical development. The new non-metallic 
PHOENIX WYTEFACE, as one highway engineer 
puts it, “has at least three times the life of ordinary 
metallic tapes’. Drastic field tests in extremes of 
climate, in water and mud, over stones and rocks, 
under truck wheels, through brush and barbed wire 
—have established that fact. 


Here is the reason. PHOENIX WYTEFACE is a 
weave of amazingly strong synthetic yarns—a scien- 
tific wartime development—completely covered and 
protected by a special tough plastic coating that is 
not affected by water, is not brittle and will not flake. 


MORE ACCURATE, PHOENIX WYTEFACE will 
stand up to repeated soaking and drying and still 


in woven tapes 


PHOENIX WYTEFACE Non-metallic Woven Tapes 


U. S. Pat. 2,321,920 


maintain a dimensional stability substantially higher 
than that of ordinary so-called “‘metallic’”’ tapes. 


HIGHER DIELECTRIC CONSTANT. PHOENIX 
WYTEFACE Woven Tapes are entirely non-metallic 
—a feature that is important to Power and Utility 
Companies and to anyone working near high tension 
circuits. 


EASY TO READ AND CLEAN. The clear black and 
red markings on the white background are easy t0 
read. The surface is easily wiped clean. 


Ask your K&E Distributor or any K&E Branch to 
show you the new PHOENIX WYTEFACE non- 
metallic Woven Tape, or write on your letterhead 


for a sample length to Keuffel & Esser Co, 
Hoboken, N. J. ; 
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K&E HAND LEVELS. . . VERSATILE, 
RUGGED, PRECISION-MADE 


K&E Hand Levels are versatile, useful instruments 
that fill a variety of needs—to lay out rough grades, 
establish contour lines, take cross sections, run lines 
of levels, or carry out any leveling work when speed 
and convenience come first. 


Though designed to stand up to rough usage without 
need for constant adjusting, K&E Hand Levels are 
made to precision standards and are simple in design. 


The hand level with the circular tube in the pic- 
ture is the No. N5702, 6 inches long. It is also 
available with stadia lines for measuring distances 
(No. N5702D). 


The square tubed hand level, No. 5704, 61% inches 
long, has a simple device for right angle sighting 
as well. 


Ask your K&E Distributor or Branch to show you 
these K&E Hand Levels, or write Keuffel & Esser Co., 
Hoboken, N. J. for the K&E Hand Level booklet. 


| FOR QUICKER, MORE 
ACCURATE DRAFTING 


The K&E PARALLEL LINE TRACER is one of 
many time-saving K&E Draftsmen’s Tools. With 
this handy device, lines can be drawn parallel to the 
edge of any straight or curved guide at various dis- 
tances from it. Ideal for graph plotting, mapping, 
railroad work, airplane or ship design. 


Ask your K&E Distributor 
or Branch to let you see 
the booklet “K&E 
Templates and other 
Drafting Tools”, or 

write Keuffel & 

Esser Co., 

Hoboken, N. J. 

for a copy. 
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The fighter whose shoes wouldn’t fit 


HIS all-weather fighter, North 

American’s F-82, had to have 
heated propeller shoes for ice pro- 
tection. But because of a hump at the 
base of the propeller blade, no shoe 
made would fit! 

B. F. Goodrich engineers tackled 
the problem. They started with elec- 
trically-heated rubber—a thin, tough 
rubber pad with a core of resistance 
wires—and developed a special shoe. 

Instead of running the resistance 
wires lengthwise throughout the shoe, 
they ran them across at the root to 


permit stretching. With its built-in 
stretch, the new shoe fitted smoothly 
and tightly over the propeller’s lead- 
ing edge, hump and all. 

B. F. Goodrich electric rubber can 
be designed to do any anti-icing job 
that has ever come up. It can be made 
to fit any size, any shape airplane 
part and is easily bonded. It can be 
adapted to any adequate power sup- 
ply. It simplifies design, saves weight 
and is the most efficient method of 
supplying spot heat. 

Here are a few of the tested and 
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proved applications: engine cowls, 
spinner domes, antenna and _pitot 
masts, control surfaces, jet diffuser 
cowls, air scoops, hydraulic lines, 
water tanks. There are many others. 

If you have an icing problem, 
why not get the expert help of 
B. F. Goodrich engineers? Write to | 
The B. F. Goodrich Company, Acronaw- 
tical Division, Akron, Ohio. 


B.E Goodrich 
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|. PERIODICALS AND REPORTS 


The abstracts are classified according to the Standard Aeronautical Indexing System. Numbers in parentheses indicate the 
patton << o Division Headings in the numerical arrangement. Headings marked by an asterisk have not yet been established 
by the S. 


Aerodynamics (2) Flight Operating Problems (31) Meteorology (30) 
Boundary Layer oe Ice Prevention & Removal......... Military Aviation (24) 
Fluid Mechanics & Aerodynamic Piloting Technique Ordnance & Armament (22) 
6 Flight Safety & Rescue (15) Parachutes 


Reo Conese Flight Testing (13) Personal Flying (42) 


Wings & Airfoils Fuels & Lubricants (12) 
Air Transportation (41) : Gliders (35) Jet & Turbine (5) 
Airplane Design & Description (10) | Guided Missiles (1)............... Reciprocating (6) 

Airplane Descriptions. ..... Instruments Rocket (4) 

Body Group Aircraft (9) ; 

Control Systems Test & Measuring Propellers (11) 


Laws & Regulations (44) Research Facilities (50)............. 
Aviation Medicine (19) ciences, General ( 
(23) 38) 
cation & Training (38 . 
(3) Maintenance (25) 
Engineering Practices (49) Materials (8) Structures (7). 
Equipment Metals & Alloys. . . Thermodynamics (18) 
Electrical (16) Nonmetallic Materials Water-Borne Aircraft (Q1).......... 
Hydraulic & Pneumatic (20) Sandwich Materials Wind Tunnels (17) 


ll. BOOKS REVIEWED IN THIS ISSUE 


Computation Curves for Compressible Fluid Problems. C.L. Dailey and F. C. Wood 
Reviewed by Dr. H. F. Ludloff, New York University 


Vectorial Mechanics. E. A. Milne 
Reviewed by A. J. Thieblot, Fairchild Aircraft Div., Fairchild Engine & Airplane Corp. 


Airports and Air Traffic. John Walter Wood 
fit Reviewed by Charles Froesch, Eastern Air Lines, Inc. 


1948 National Survey of Professional Scientific and Engineering Salaries. Los:Alamos Scientific Laboratory 
Reviewed by Max Sokol, Standard Aeronautical Indexing System 


> cowls, Book Notes 
id pitot 
diffuser 
a Books, reports, and periodicals reviewed in this issue or in previ- $0.30 for each 10- by 14-in. print, plus postage. Microfilm copies 
others. Ous issues may be borrowed on 2-week loan without charge by on 35-mm. film can be supplied at $0.05 per frame; minimum 
roblem, individual or Corporate Members of the Institute in the U.S. and charge—$1.00, plus postage. A service charge of $0.50 per item 
help of Canada. Members of The Paul Kollsman Lending Library who on photostat and microfilm orders is made to nonmembers of the 
Vrite to are not Members of the Institute may borrow books and, in spe- 1.A.S. 
creat cial cases, other research material. Members of the I.A.S. may Bibliographies on special subjects will be compiled at the rate 
borrow also from the Engineering Societies Library through The of $2.50 per hour. Translations of technical literature from for- 
Paul Kollsman Lending Library. eign languages may be obtained at $12 to $14 per 1,000 words, 
Photostatic copies of material in the Institute’s libraries may depending on the language. - I.A.S.. members receive a 20 per 
ch be obtained at a cost of $0.25 for each 8- by 10-in. print and cent discount on bibliographies and translations. 
RB Full information about library membership and facilities will be sent upon request to The Paul Kollsman 


, Lending Library, 2 East 64th St., New York 21, N.Y. 
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AERONAUTICAL 


Aerodynamics (2) 
BOUNDARY LAYER 


Some Considerations on the Development of Boundary Layers 
in the Case of Flows Having a Rotational Component. J. M 
Burgers. (Delft, Technische Hoogeschool, Laboratorium voor 
Aero-en Hydrodynamica, Mededeeling No. 40.) Nederlandsch 
Akademie van Wetenschappen, Verhandelingen, Vol. 44, No. 1, 
1941. 17 pp., figs. 5 references. (Reprint.) (In English 

Equations for the flow in the boundary layer along a rotating 
wall and a surface of revolution show the effects of tangential 
velocity and rotation of the surface on the separation of turbulent 
and laminar boundary layers from concave and convex surfaces. 
In order to apply them to rotating aerodynamic machinery, the 
formulas are extended to take into account the centrifugal forces, 
the Coriolis effect, and the pressure distribution on the blades of a 
compressor or pump. 

An Approximate Method for Calculation of the Laminar Bound- 
ary Layer With Suction for Bodies of Arbitrary Shape. H 
Schlichting. (Braunschweig, Bericht Nr. 43/13, June, 1943 
U. S., N.A.C.A., Technical Memorandum No. 1216, March, 
1949. 85pp., figs. 20references. 

A method of approximation for calculating the laminar 
boundary layer with suction for arbitrary body contour and 
arbitrary distribution of the suction quantity along the contour of 
the body in the flow. It is related to the well-known Pohlhausen 
method for calculation of the laminar boundary layer without 
suction and requires the integration of a differential equation of 
the first order according to the isocline method. The method is 
applied to several special cases for which there also exist, in part, 
exact solutions: a plate in longitudinal flow and plane stagnation 
point flow with homogeneous suction. The circular cylinder and 
symmetrical Joukowsky profile with homogeneous suction are 
calculated as examples. 

Measurements in Flight of the Pressure Distribution on the 
Right Wing of a Pursuit-Type Airplane at Several Values of 
Mach Number. Lawrence A. Clousing, William N. Turner, and 
L. Stewart Rolls. U.S., N.A.C.A., Report No. 859, 1946. 23 
pp., illus., figs. 3 references. U.S. Govt. Printing Office, Wash- 
ington. $0.20. 


CONTROL SURFACES 


Comparison of Experimental and Calculated Lift and Hinge 
Moment Parameters for Full-Span Control Surfaces. R. J. 
Templin. Canada, National Research Council, Division of Me- 
chanical Engineering, Aerodynamics Laboratory, Report N 
MA-206, May 21, 1948. 9 pp., figs. 3 references. 


FLUID MECHANICS & AERODYNAMIC THEORY 


The Potential Flow Around Given Wing Sections. Kwei-Lien 
Chang. Journal of the Aeronautical Sciences, Vol. 16, No. 4, 
April, 1949, pp. 306-310, figs. 3 references. 

By the use of Wilton-Morris’ parametric representation and the 
Karman-Trefftz transformation, the complex potential arou 
given wing section can be given as an exponential series hi 
series is exact in the sense that the actual profile instead of the 
approximate one is used for its development. 

Effect of Compressibility at High Subsonic Velocities on the 
Lifting Force Acting on an Elliptic Cylinder. Carl Kaplan 
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N.A.C.A., Report No. 834, 1946. 9 pp., fig. 
U.S. Govt. Printing Office, Washington. $0.15. 

An extended form of the Ackeret iteration method in which the 
velocity potential or the stress function is developed in a power 
series of a geometrical parameter characteristic of the body. The 
method, applicable to arbitrary profiles, is used to calculate the 
compressible flow past an elliptic cylinder. The angle of attack 
to the direction of the undisturbed stream is small, and the circulg. 
tion is fixed by the Kutta condition at the trailing end of the 
major axis. The expression for the lifting force on the elliptic 
cylinder which is derived shows a first-step improvement of the 
Prandtl-Glauert rule. The expression for the lifting force, a}. 
though derived specifically for an elliptic cylinder, may be ey. 
tended to arbitrary symmetrical profiles. 

The Compressible Flow Past Various Plane Profiles Near Sonic 
Velocity. B. Gothert and K. H. Kawalki. (Die kompressible 
Stromung um vershiedene ebene Profile in Nahe der Schallgesch. 
windigkeit. ZWB, Untersuchungen und Mitteilungen, Nr. 147], 
January 6, 1945.) U.S., N.A.C.A., Technical Memorandum Np, 
1203, March, 1949. 51 pp., diagrs., figs. 

Model calculations for profile flows worked out by the single. 
source method. The number of single sources in each flow 
gradient was fixed at twelve, so arranged that the single sources 
disposed along a stream filament, as much as possible, are of equal 
yield. The calculation was further simplified by postulating 
symmetrical flows. The single-source method shows at once 
whether the chosen number of approximation steps complies 
adequately with the continuity condition of compressible flow or 
whether the solution diverges, which indicates that at a particular 
Mach Number for the chosen profile symmetrical flow, free from 
compressibility shocks, is not to be expected. 

The Drag Problem at High Subsonic Speeds. Adolf Buse. 
mann. Journal of the Aeronautical Sciences, Vol. 16, No. 6, June, 
1949, pp. 337-344, illus., diagrs., figs. 4 references 

The problem is to find the real critical Mach Number in the 
theoretical sense—the first appearance of shock waves in a non- 
viscous fluid following given boundary conditions. It is known 
that some solutions of shock-free potential flow with a mixed 
subsonic-supersonic velocity pattern exist. This fact suggests that 
exceeding the sonic velocity is not critical. It can be shown, how- 
ever, that the genuine potential flows with a mixed pattern are the 
exceptions. The flow past a given body at high subsonic speeds 
leads to a unique solution containing shock waves in most cases. 
This result settles many previously unanswered questions in the 
transonic speed range. The main conclusions can be extended to 
three-dimensional cases. 

Sound Waves and Shock Waves. II. Roger Tennant and 
Peter Kahn. The Aeroplane, Vol. 76, No. 1970, March 11, 1949, 
pp. 271-273, illus., figs. A nonmathematical introductory 
treatment of the mechanics of airflow. 

Linearized Compressible-Flow Theory for Sonic Flight Speeds. 
Max A. Heaslet, Harvard Lomax, and John R. Spreiter. U.S, 
N.A.C.A., Technical Note No. 1824, March, 1949. 45 pp., figs. 
21 references. 

The partial differential equation of the perturbation velocity 
potential for free-stream Mach Numbers close to and equal to 1. 
Under the assumptions of linearized theory, solutions can be found 
which are consistent with the theory for lifting surface problems 
both in stationary three-dimensional flow and in unsteady two- 
dimensional flow. Example solutions include a three-dimensional 
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AERONAUTICAL 


sweptback wing and a two-dimensional harmonically oscillating 
wing, both for a free-stream Mach Number equal to 1. 

On the Application of Statistical Mechanics to the Theory of 
Turbulent Fluid Motion; A Hypothesis Which Can Serve as a 
Basis for a Statistical Treatment of Some Mathematical Model 
Systems. J. M. Burgers. (Delft, Technische Hoogeschool, 
Laboratorium voor Aero- en Hydrodynamica, Mededeeling No. 39.) 
Nederlandsche Akademie van Wetenschappen, Verhandelingen, 
Vol. 43, Nos. 8, 9, 1940. 17 pp. 9 references. (Reprint.) (In 
English 

Application of the Method of Characteristics to Supersonic 
Rotational Flow. Antonio Ferri. U.S., N.A.C.A., Report No. 
41,1946. 12 pp., diagrs., figs. 12 references. U.S. Govt. Print- 
ing Office, Washington. $0.15. 

A system for calculating the physical properties of supersonic 
rotational flow with axial symmetry and supersonic rotational 
flow in a two-dimensional field which uses the characteristics 
method. The system was applied to the study of external and in- 
ternal flow for supersonic inlets with axial symmetry. For a 
circular conical inlet, the shock that occurred at the lip of the inlet 
became stronger as it approached the axis of the inlet where it be- 
came a normal shock. The region in which strong shock occurred 
increased with the increase of the angle of internal cone at the lip 
of the inlet. For an inlet with a central body, the method of 
characteristics was applied to the design of an internal-channel 
shape that theoretically results in an efficient recompression in the 
inlet. It was shown that, if an effuser is connected with the 
diffuser, a body of revolution with extremely small shock-wave 
drag can be determined. 


On Some Problems Involving Linearization of Aero-Thermo- 
dynamical Equations. J. K.L. MacDonald. Studies and Essays, 
Presented to R. Courant on His 60th Birthday, January 8, 1948. 
New York, Interscience Publishers, Inc., 1948, pp. 241-251. 4 
references. $5.50. 

The use of Lagrange coordinates to obtain approximations in 
explicit form of the solutions for some idealized one-dimensional 
flows that involve heat release. One-dimensional equations for 
the propagation of waves and flames in a tube which involve 
dimensionless independent Lagrangian variables are linearized, 
and explicit approximate solutions are obtained. Comparison of 
these analytical approximations and numerical integrations based 
on approximate difference equations that correspond to the non- 
linear differential equations of flow shows good agreement be- 
tween the solutions by the two methods; differences were less 
than 1.0 per cent. 


The Characteristics Method Applied to Stationary Two- 
Dimensional and Rotationally Symmetrical Gas Flows. F. 
Pfeiffer and W. Meyer-Kénig. (ZWB, Forschungsbericht Nr. 
1581, March 20, 1942.) U.S., N.A.C.A., Technical Memorandum 
No. 1211 March, 1949. 20 pp., figs. 6 references. 

Busemann’s method of characteristics, which was extended by 
Guderley to two-dimensional and rotationally symmetrical 
turbulent flows, is developed for still more general cases. By pure 
mathematics the differential equations for stationary compressible 
supersonic flows are obtained directly from the differential equa- 
tions for gas motion. Because of their simple form they may be 
used for graphic-numerical treatment of special problems. 


Ambient Pressure Determination at High Altitudes by Use of 
Free-Molecule Theory. Bernard Wiener. U.S., N.A.C.A., 
Technical Note No. 1821, March, 1949. 12 pp., diagrs., figs. 8 
references. 

A method, based on free-molecular theory, for reducing the 
pressure measurements that are obtained behind an orifice on a 
tapidly moving object to ambient air pressure. It applies only in 
that region of the atmosphere in which the mean free path of the 
air molecules is large with respect to a characteristic body 
dimension of the object. Results for a sample condition, upon 
comparison with those computed by the gas-dynamic theory, 
show the latter method to be inaccurate for altitudes attainable 
with modern rockets. Ambient pressures calculated by the two 
methods showed a percentage difference sufficiently large to indi- 
cate that the correctness of results depends on the method chosen. 


On the Distinction Between Irregular and Systematic Motion 
in Diffusion Problems. J.M. Burgers. (Delft, Technische Hooge- 
school, Laboratorium voor Aero- en Hydrodynamica, Mededeeling 
No. 41.) Nederlandsche Akademie van Wetenschappen, Ver- 


eeeincon, Vol. 44, No. 4, 1941. 10 pp. (Reprint.) (In Eng- 
ish.) 
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A frequency function is developed to express the number of 
particles per unit volume in elements of the medium at an initial 
time and the number in the terminal element at the end of the 
diffusion, the mean resulting current through an element, the 
mean resulting velocity of transportation, and the systematic 
velocity of the particles from a given element at an arbitrary in- 
stant. By the use of a method, analogous to that of Fokker and 
Planck, an equation is obtained without the assumption of “mean 
free path,’’ separates the systematic motion and the diffusion of 
the particles, and shows the dependence of the intensity of the 
diffusion on the magnitude of the mean value of the product of 
particle velocity and the path length. 

On the Influence of the Concentration of a Suspension Upon 
the Sedimentation Velocity (In Particular for a Suspension of 
Spherical Particles). J. M. Burgers. (Delft, Technische Hooge- 
school, Laboratorium voor Aero- en Hydrodynamica, Mededeeling 
No. 42.) Nederlandsche Akademie van Vetenschappen, Ver- 
handelingen, Vols. 44, 45, Nos. 9, 10; 1,2, 1941-1942. 28 pp. 8 
references. (Reprint.) (In English.) 

Calculation of the mutual interaction of the fields of flow pro- 
duced by particles during sedimentation, the rate of sedimenta- 
tion, and the effective viscosity. Calculations are made for fric- 
tion effects between particles, walls, and fluid for a suspension of 
finite area in a field of infinite extent and for friction effects be- 
tween particles, walls, and fluid confined within a vessel. 

On the Shearing Stress in a Viscous Fluid Across a Surface 
Normal to the Lines of Flow. G. M. Volkoff and D. S. Carter. 
American Journal of Physics, Vol. 17, No. 1, January, 1949, pp. 
37-40. 1reference. 

Compression Shocks in Two-Dimensional Gas Flows. A. 
Busemann. (Aachen, Technichen Hochschule, Vortrage aus dem- 
Gebiete der Aerodynamik und Verwandter Gebiete, 1929, pp. 162- 
169.) U.S., N.A.C.A., Technical Memorandum No. 1199, 
February, 1949. 17 pp., illus., diagrs., figs. 3 references. 

Substituting the velocity axis in one-dimensional static flow- 
velocity diagrams by a velocity plane, against which static pres- 
sure is plotted, gives diagrams with which it is possible to follow 
two-dimensional flows in cases where compression shocks occur. 
Examples of a flat plate with a given angle of attack and of a 
symmetrical flow past a biconvex airfoil and a schlieren record of 
real flow past such an airfoil demonstrate that the graphical treat- 
ment is in close agreement with reality. 

A Review of Analytical Methods for the Treatment of Flows 
With Detached Shocks. Adolf Busemann. U.S., N.A.C.A., 
Technical Note No. 1858, April, 1949. 23 pp., illus., diagrs. 8 
references. 

On the Theory of the Laval Nozzle. S. V. Falkovich. 
(Prikladnaia Matematika i Mekhanika (U.S.S.R.), Vol. 10, 
No. 4, 1946, pp. 503-512.) U.S., N.A.C.A., Technical Memoran- 
dum No. 1212, April, 1949. 16 pp., figs. 4 references. 

Flow Pattern in a Converging-Diverging Nozzle. KI. Os- 
watitsche and W. Rothstein. (Munchen, Deutsche Akademie fur 
Luftfahrtforschung, Jahrbuch I, 1942, pp. 91-102.)  U-S., 
N.A.C.A., Technical Memorandum No. 1215, March, 1949, 42 
pp., figs. 4references. 

Calculating the flow pattern near the throat of slender Laval 
nozzles in both two-dimensional and axially symmetrical flow. It 
is assumed that the expansion of the gas is adiabatic and the flow 
stationary. The method is applicable throughout the entire 
speed range; the velocity of sound itself plays no singular part. 
The principal weight is placed on the treatment of the flow near 
the throat of a converging-diverging nozzle. For slender nozzles, 
formulas are derived for the calculation of the velocity compo- 
nents as a function of the location. 

Blade Systems of Circular Arrangement in Steady, Compres- 
sible Flow. Hans Reissner. Studies and Essays, Presented to R. 
Courant on His 60th Birthday, January 8, 1948. New York, 
Interscience Publishers, Inc., 1948, pp. 307-327. 2 references. 
$5.50. 

By means of the methods of Lorenz, flow patterns with pre- 
scribed gradual changes of pressure along stream lines and with a 
prescribed main component of the velocity vector function are 
established. The continuity equation, the change of state. con- 
dition, and the energy equation, referring to a system of co- 
ordinates that rotate with the blade system, furnish the remaining 
two velocity components. The force field follows, then, from the 
equations of fluid motion. Finally, blade shapes are determined 
by integrating the differential equations for the stream lines. The 
procedure furnishes the complete solution of the system of non- 
linear equations of flow entirely by quadratures. 
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Cavitation Characteristics and Infinite-Aspect-Ratio Charac- 
teristics of a Hydrofoil Section. J. W. Daily. American Society 
of Mechanical Engineers, Transactions, Vol. 71, No. 3, April 
pp. 269-284, illus., diagrs., figs. 1 reference. 


1949, 


INTERNAL FLOW 


A Study of the Supersonic Axial-Flow Compressor. W. A. 
Loeb. Journal of Applied Mechanics, Vol. 16, No. 1, March, 
1949, pp. 19-26, figs. 2 references. 

Assuming idealized conditions, investigation shows limitations, 
range, and performance expectations. Good pressure ratios with 
high efficiencies may be attained. The compressor with a normal 
shock in the stator is superior to one with normal shock in the 


t 


rotor. The principal restriction on a compressor with a normal 
shock in the stator is the Mach Number limitation in the rotor 
Flow Through a Pipe With a Porous Wall. F.C. W. Olson 


Journal of Applied Mechanics, Vol. 16, No. 1, March, 1949, pp 
53, 54. 4references, 

Differential equations for the pressure drop and flow to deter- 
mine flow through a pipe with uniformly spaced orifices are 
derived. Solution is found in terms of elliptic functions 

Nonisothermal Pressure Drop fora Gas. Norman Epstein and 
John B. Phillips. Canadian Journal of Research, Section F, 
Technology, Vol. 26, No. 12, December, 1948, pp. 503-512, diagr. 
18 references. 

An equation for calculating the pressure drop accompanying 
large temperature changes in gas flow is derived from the dif- 
ferential form of the Bernoulli theorem combined with the heat 
transfer rate equation. Heating runs were made in the Reynolds 
Number range 6,000 to 15,000 for air flowing through a single 
horizontal '/, in. standard steel pipe with steam jacket. The pres- 
sure drops calculated from the proposed equation agreed closely 
with the observed experimental values. The method of evaluat- 
ing pressure drop for turbulent nonisothermal flow by assuming 
isothermal conditions at a temperature midway between the 
surface temperature and the mean bulk temperature of the fluid 
was found to be equally accurate and less cumbersome to us« 


STABILITY & CONTROL 


Analysis of Wind-Tunnel Stability and Control Tests in 
Terms of Flying Qualities of Full-Scale Airplanes. Gerald G 
Kayten. U.S., N.A.C.A., Report No. 825, 1945. 


19 pp., figs 
15 references. 


U.S. Govt. Printing Office, Washington. $0.2 


An aircraft, during a wind-tunnel investigation, should b 
garded as an actual flying airplane and not as a scaled-up m 


Wind-tunnel tests of powered models can be used to examine the 
flying qualities of airplanes and to determine the extent to which 
any particular airplane will satisfy requirements for satisfactory 


stability, control, and handling characteristics in flight 

Control Reversal Effects on Swept-Back Wings. Haydn 1 
pleton. The Aeronautical Quarterly (Royal Aeronautical Society, 
London), Vol. 1, Part 1, May, 1949, pp. 3-34, diagrs., figs 

A nonmathematical descriptive analysis of aileron reversal 
effects on sweptback wings and of elevon reversal effects o1 
tailless sweptback wings in which control is exercised by orthodox 
flaps. The qualitative relation is shown between the structur 
distortion of the wing and the loss of control power, and, in tl! 
case of elevons, the relation between this loss and the effect of 
wing flexibility. 


WINGS & AIRFOILS 


Notes on the Linear Theory of Incompressible Flow Round 
Symmetrical Swept-Back Wings at Zero Lift. F. Ursell. Th: 
Aeronautical Quarterly (Royal Aeronautical Society, London), 
Vol. 1, Part 1, May, 1949, pp. 101-122, figs. 4 references 

An integral equation that gives the pressure distribution along 
the center section of the wing in terms of the profile agrees with 
Neumark and Kiichemann’s study in which the correct value of 


the pressure was obtained by evaluation of the pressure at points 
off the wing and continuity considerations. The equation can be 
solved explicitly without Kiichemann’s numerical process. From 
a derivation of the linearized equations of motion, Green’s theorem 
on potential functions leads at once to the method of sources 
whereby the pressure is expressed as a surface integral extended 
over the wing. For points on the wing, the principal value in sor 

sense of the surface integral must be taken. This requires a line 
integral that depends on the definition of the principal value. A 
discontinuity gradient of the wing plan of two cylindrical sur- 
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faces joined at an angle to form a sweptback wing has no pro. 
nounced effect on the pressure distribution. It is not possible to 
design wings with kinked isobars in the center unless suction slots 
or similar devices are used. Although it is possible there may be 
no wing or only one wing with a given plan form and pressure dis. 
tribution, there cannot be more than one. 

Calculation of Downwash Behind a Supersonic Wing. G. N. 
Ward. The Aeronautical Quarterly (Royal Aeronautical Society, 
London), Vol. 1, Part 1, May, 1949, pp 35-38. 4 references. 

If the solution of the linearized lift problem for a supersonic 
wing and the disturbance velocity potential at every surface point 
is known, the complete flow around the wing and the downwash 
behind the wing may be found. Application of the method is illus. 
trated by a calculation of the downwash far behind a symmetrical] 
flat delta wing at incidence, whose leading edges lie inside the 
Mach cone from its vertex. The result for this case has been given 
previously by Robinson and Hunter-Tod. 
son of the results, their notation is used. 

High-Speed Lift Measurements on a Thick Aerofoil Fitted 
With a Spoiler. P. J. Wingham. Gt. Brit., Aeronautical Re. 
search Council, Reports and Memoranda No. 2319, March, 1944, 
6 pp., figs. 3 references. British Information Services, New 
York. $0.45. 

Measurement of lift coefficient at high speeds of a 27!/, per 
cent thick symmetrical airfoil with a spoiler below the lower 
surface projecting from 0.004 to 0.1 chord, and a fixed spoiler on 
the upper surface projecting 0.004 chord. Tests over a range of 
Mach Number 0.4 to 0.755, with incidence variation from plus 4 
degrees to minus 4 degrees, showed the general shape of the lift- 
coefficient incidence curves to be unaltered by variations in 
spoiler projection. The spoiler altered the zero lift angle and 
made higher maximum lifts possible, and no stall was produced at 
high speeds until the spoiler was projected more than 0.09 ‘chord. 
At the expense of extremely high drags, the spoiler affords a re- 
liable means of high-speed lift control. 

Properties of Low-Aspect-Ratio Pointed Wings at Speeds Be- 
low and Above the Speed of Sound. Robert T. Jones. U.S, 
N.A.C.A., Report No. 835, 1946. 5 pp., figs. 7 
U.S. Govt. Printing Office, Washington. $0.10. 

Investigation at Low Speeds of the Effect of Aspect Ratio and 
Sweep on Rolling Stability Derivatives of Untapered Wings. 
Alex Goodman and Lewis R. Fisher. U.S., N.A.C.A., Technical 
Note No. 1835, March, 1949. 37 pp., illus., diagrs., figs. 7 ref- 
erences. 


To facilitate compari- 


references, 


Results of tests in rolling-flow in the Langley stability tunnel. 
Increasing sweepback angle with aspect ratio constant causes 
large reduction in the damping in roll at low lift coefficients for 
the higher aspect ratios. For highly swept wings the damping in- 
creases in magnitude, and the yawing moment due to rolling 
changes from negative to positive at moderate lift coefficients, 
An empirical means of correcting present theory for the effect of 
tip suction is suggested. A method is developed to account for 
the effects of the drag on the yawing moment due to rolling 
throughout the lift range. 

Experimental Determination of Pressure Distributions and 
Transition Lines of Plane Delta Wings at Low Speeds and Zero 
Yaw. K. Orlik-Ruckemann. Royal Institute of Technology, 
Division of Aeronautics, Stockholm, Sweden, Technical Note No. 
3, October 23, 1948. 47 pp., illus., diagrs., figs. 6 references. 

Pressure measurements at zero angle of yaw on two plane- 
delta wings with symmetrical profile, one triangular with aspect 
ratio 2.50, and the other trapezoidal with aspect ratio 1.34 and 
taper ratio 0.303. Results are represented by a series of perspec- 
tive sketches of a semiwing with curves inserted for the pressure 
distribution in the chordwise direction at all measuring sections 
and in similar sketches showing curves of the resultant pressure 
distribution in the spanwise direction. There are also some isobat 
charts, curves of the local normal force coefficients for chordwise 
sections and the local center of pressure position as a function of 
the span, some curves of the local normal force coefficient and the 
local load coefficient for spanwise cross sections as a function of 
the relative distance of the section from the trailing edge, and 
curves of the local and the total normal force coefficient as a fune- 
tion of the angle of attack. The transition lines are determined 
for four delta wings with no yaw having symmetrical wing profile, 
three of them triangular with aspect ratio 2.50, 1.67, and 1.00, 
and one of them trapezoidal with aspect ratio 0.89 and taper ratio 
0.303. The results are presented as charts showing the position of 
the transition line for various angles of attack and Reynolds’ 
Numbers. 
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POSITIONING ACTUATOR 


DUAL ROTATION PROP. i 


— with 


Precise Automatic R.P.M. Se- 
lection . . . RPM is automatically 
scheduled by the pilot’s selection 
of an operating setting. The precise 
RPM for best performance and fuel 
economy is thus assured. 


Instantaneous Control... Re- 
sponse of the system to offspeeds is 
instantaneous. Pitch change is ob- 
tained by biasing components which 
ate already in motion, thus elimi- 
nating inertia and friction time lags. 


Acceleration Sensitivity .. . 
Acceleration Sensitivity is a require- 
ment for effective turbo propeller 


TA) AEROPRODUCTS DIVISION * 


TURBINE 


ELECTRONIC PROPELLER CONTROL 


PROP. CONTROL ALTERNATOR 


GEAR BOX 


REGULATOR CONTROL ARM 


Electronic Turbo Propeller Controls 


control because of the high inertia 
involved and the great sensitivity 
necessary to satisfy close speed limita- 
tions. The Aeroproducts control pro- 
vides simple, effective acceleration 
sensitivity. 


Complete Safety at All Times 
. « « Additional powerplant protec- 
tion over that provided by the normal 
governing system is obtained from a 
single propeller-contained hydraulic 
governor of a type proven by years of 
service. Protection against involun- 


tarily entering the feathering or nega- 
tive thrust blade angle ranges is 
provided. 


@ Acroproducts Division of General 
Motors Corporation has developed 
propellers and a control system ful- 
filling the requirements of turbine 
engine installations, and provide in 
addition automatic synchronization 
for multi-engine installation. Let 
Aeroproducts — backed by General 
Motors Research — help with your 
Turbo-Prop planning now. 


BUILDING PROPELLERS FOR AIRCRAFT TODAY 
DESIGNING PROPELLERS TO MEET TOMORROW'S NEEDS 


GENERAL MOTORS CORPORATION * DAYTON, OHIO 


GM 


63 
ex 
| 
— | 


AERONAUTICAL ENGINEERING REVIEW—AUGUST, 1949 


Thin Oblique Airfoils at Supersonic Speed. Robert T. Jones 
U.S., N.A.C.A., Report No. 851, 1946. 9 pp., figs. 8 references 
U.S. Govt. Printing Office, Washington. $0.15. 

The methods of thin-airfoil theory extended to sweptback air 
foils of finite aspect ratio moving at supersonic speeds for cases of 
symmetrical airfoils at zero lift which have plan forms bounded by 
straight lines. Because of the conical form of the elementary flow 
fields, the results are comparable in simplicity to the results of the 
two-dimensional thin-airfoil theory for subsonic speeds. In th 
case of untapered airfoils sweptback behind the Mach cone, th 
pressure distribution at the center section is similar to that giver 
by the Ackeret theory for a straight airfoil. With increasing dis 
tance from the center section, the distribution approaches the 
form given by the subsonic-flow theory. The pressure drag 
concentrated chiefly at the center section and for long wings, a 
slight negative drag may appear on outboard sections. 


1s 


The Lift Distribution on Conical and Nonconical Flow Regions 
of Thin Finite Wings in a Supersonic Stream. Theodor: 
Goodman. Journal of the Aeronautical Sciences, Vol. 16, No. 6, 
June, 1949, pp. 365-374, figs. 9 references. 

A method is presented for finding the part of the pressure dis 
tribution which results in lift on wings in a supersonic stream 
The linear theory is employed. The method will solve for flow 
regions that are conical, as well as those that are not conical. The 
leading edges may be supersonic or subsonic. When the trailing 
edges are subsonic, the Kutta condition is shown to be auto 
matically satisfied in one particular case. 


Approximate Corrections for the Effects of Compressiblity onthe 
Subsonic Stability Derivatives of Swept Wings. Lewis R. Fisher 
U.S., N.A.C.A., Technical Note No. 1854, April, 1949. 35 pp., 
figs. 9references. 

A method which has previously been presented for the estima 
tion of the low-speed stability derivatives of swept wings is 
modified by means of the Prandtl-Glauert rule to yield approxi 
mate corrections for the first-order three-dimensional effects of 
compressible flow in the subsonic region. Corrections are pré 
sented as charts for several aspect ratios and angles of sweep and 
may be computed simply for other aspect ratios and angles of 
sweep. 


Readers’ Forum: Formulas for the Theoretical Lift of Flat 
Wings at Supersonic Speeds. Ellis Lapin. Journal of the A 
nautical Sciences, Vol. 16, No. 6, June, 1949, pp. 381-383, figs 


A Method for Determining the Camber and Twist of a Surface 
to Support a Given Distribution of Lift, With Applications to the 
Load Over a Sweptback Wing. Doris Cohen. U.S., N.A.C.A 
Report No. 826, 1945. 10 pp., diagrs., figs. 6 references. U.S 
Govt. Printing Office, Washington. $0.15. 

A graphical method consists in replacing the lifting surfac« 
its wake with an equivalent arrangement of vortices and findir 
the associated vertical velocities. By a division of the vort 
pattern into circular strips concentric about the downwash point 
instead of into the usual rectangular strips, the lifting surfac: 
reduced for each downwash point to an equivalent loaded line for 
which the induced velocity is readily computed. The ratio of t! 
vertical velocity to the stream velocity is the slope of the surfa 
in the free-stream direction. To illustrate by application, th« 
shape of the wing consistent with the pressure distribution giver 
by the two-dimensional theories has been found for three wings 
and it is concluded that the two-dimensional theories are ade- 
quate over most of the span of a straight wing but that the more 
exact treatment is necessary for the tip regions, or if the wing is 
swept. Application of the method to solve the reverse problem of 
finding the lift distribution over a given surface indicates 
14 per cent loss in total lift due to the introduction of sweep- 
back with the greatest loss taking place at the center of the 
span. 


Some Theoretical Low-Speed Span Loading Characteristics of 
Swept Wings in Roll and Sideslip. John D. Bird. U.S., N.A 
C.A., Technical Note No. 1839, March, 1949. 36 pp., figs 
references. 

Comparison of experimental results and values obtained by th: 
seven-point method of Weissinger shows its suitability for calcu- 
lating the span loading in roll, lateral center of pressure, and 
damping in roll for wings having various aspect ratios, sweep 
angles, and taper ratios. It also may be used to determine other 
aerodynamic derivatives of wings which do not require tip suction 
to be considered. Correction for the first-order effects of com- 
pressibility is indicated. 


ip 


Transportation (41) 


Markets for Airborne Seafoods. III. Spencer A. Lar 
William Reitz, and Katherine K. Burgum. Air Transportati 
Vél. 14, No. 4, April, 1949, pp. 47-50, illus. 

Shark in the Goldfish Pond? . . . No, King of the Seas! Jp 
teravia, Vol. 4, No. 2, February, 1949, pp. 71-76, illus. Aj 
analysis of the probable effects of the consolidation of Americay 
Overseas and Pan American Airways upon U.S. and international 
civil aviation. 

Aircraft and Crew Utilisation. E.T. House. Aeronautics, Vo, 
20, No. 4, March, 1948, pp. 32-339, figs. 

A scheduling control board that displays simultaneously ling 
graphs against time of the operations, delays, and maintenance 9 
all aircraft in order to show factors which determine the number@f 
aircraft required to operate for a given number of services 

Scheduled Air Services in the Soviet Union. Indian Aviation, 
Vol. 33, No. 2, February, 1949),p. 60, illus. Analysis of passenger, 
mail, and freight schedules of Aeroflot given in an official Russiag 
Travellers’ guide for the summer season of 1948. 

Realignment of the Domestic Airline Route Pattern. II. Louis 
E. Black, Jr. Journal of Air Law and Commerce, Vol. 16, No.1, 
Winter, 1949, pp. 20-39. Summary and critique of C.A.B. de 
cisions. 

The Sea-Air Controversy. John H. Frederick. Distribution 
Age, Vol. 48, No. 4, April, 1949, pp. 26, 28, 47, 66, illus. 

Internationalization of Air Transport. John C. Cooper. Ai 
Affairs, Vol. 2, No. 4, Winter, 1949, pp. 546-560. 

Analysis of the stand of the major World Powers on the inter. 
nationalization of civil aviation. Although the signers of the 
Chicago Convention for International Civil Aviation, 1944, are in 
accord in their desire to promote the development of international 
aviation, they do not agree on the basic political method of inter. 
national organization of air-transport services. The United 
States favors continuing to operate under the flags of the separate 
nations. The United Kingdom, Australia, and New Zealand, on 
the other hand, favor internationalization. 

Evaluation of Proposals to Increase the Warsaw Convention 
Limit of Passenger Liability. John E. J. Clare. Journal of Af 
Law and Commerce, Vol. 16, No. 1, Winter, 1949, pp. 53-60. 

Some Problems Involved in Revision of the Warsaw Conven- 
tion. K.M. Beaumont. Journal of Air Law and Commerce, Vol. 
16, No. 1, Winter, 1949, pp. 14-19. Scope of the convention; 
limitation and basis of carrier liability; charter of flights and 
negotiability of airway bills. 

Economic Aspects; Recovery Year for the U.S. Airlines. 
Frederick Peters. Jnteravia, Vol. 4, No. 2, February, 1949, pp. 
109, 110. 

The Haylift. Carl Randall. The Pegasus, March, 1949, pp. 
1-5, illus. Administration, equipment used, and operational dif- 
ficulties encountered in the emergency distribution of hay and 
other feed to snow-stranded livestock on the Nevada-Utah 
ranges. 

South African Airways. Modern Transport, Vol. 61, No. 1563, 
March 12, 1949, p. 10, illus. 

Air Line Outlook (1949). Carleton Putnam. Air Affairs, Vol. 
2, No. 4, Winter, 1949, pp. 491-504. 

Jet Liners for Short Range. Sir Frank Whittle. Flight, Vol. 
55, No. 2094, February 10, 1949, pp. 153-156, illus. (Extended 
summary of a paper: London to Paris by Jet Plane.) 

The operating economy of jet transport. Reduced flight time, 
fuel consumption at an altitude of greatest operating efficiency 
sufficiently low to permit twice the flight distance that is possible 
at the same speed at sea level, and the two-thirds reduction of 
man-power requirements for servicing and maintenance are fac- 
tors that halve landing costs. A comparison is made between jet- 
and piston-engined aircraft for performance, weight distribution 
effects, and cost and revenue analyses. 

Surveying by Air; Its Relation to Transport. Modern Trans- 
port, Vol. 60, No. 1559, February 12, 1949, pp. 13, 14. 

Aerial photogrammetry provides a means of topographical sur- 
veying to be used in conjunction with other methods. Numerous 
illustrations are given of the accuracy and economy of such com- 
bined efforts. 

Aerial Wire Laying. The Pegasus, April, 1949, pp. 10-12, 16, 
illus. 

Canadian Aerial Magnetic Surveys (M.A.D.). Ralph Bailey. 
Canadian Journal of Research, Section F, Technology, Vol. 26 
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No. 12, December, 1948, pp. 523-539, illus., diagrs., figs 
references. 

Tests conducted with an air-borne magnetic detector to meas- 
ure the earth’s total field showed a high degree of accuracy and 
speed which made the instrument suitable for reconnaissance work 
over large areas. Inexpensive operation and insensitivity to small 
local anomalies make this a valuable tool for geophysical pros 
pecting. 


Airplane Design & Description (10) 
AIRPLANE DESCRIPTIONS 


Early Airplane Flights Before the Wrights. John B. C: 
Air Affairs, Vol. 2, No. 4, Winter, 1949, pp. 508-522 

Résumé of the British and American flights of powered aircraft, 
both model and manned, that antedated the first successful 
powered, man-carrying, three-torque control airplane flight of t! 
Wright Brothers. Two of these flights were made by America 
Gustav Whitehead at Bridgeport, Conn., cirea 1900, and Joh 
Hall at Springfield, Conn., circa 1902. 

Tankers for Berlin Airlift; Interesting Airtech Installation. 
Modern Transport, Vol. 60, No. 1559, February 12, 1949, p. 12 
illus 

Fuel oil transport on the Berlin airlift. Installation by Air 
tech, Ltd., of 1,800 gal.-capacity tanks in the fuselage of Handl 
Page Halifax Mark VIII and Halton aircraft increased operation 
capacity to 1,600 gals. 

The Loadmaster 11 (Cancargo Aircraft Co., 
Ltd.). L. J. Greenlaw and A. J. Wilton. The Canadian Air Line 
Pilot, No. 15, April, 1949, pp. 26-28, illus. 

Planes of the Air Navy. Skyways, Vol. 8, No. 5, May, 1949, pp 
33-41, illus. 

Structure Weight. Norman S. Currey. Jnteravia, Vol 
2, February, 1949, pp. 89-92, figs. 

Tailless Twins; New Comparative Data on the Two Versions 
of the A.W. 52 Research Aircraft. Flight, Vol. 55, No 
March 31, 1949, p. 369, illus. 

“Aero 45’? (Czechoslovak) Four-Seater Personal Aircraft. 
Interavia, Vol. 4, No. 3, March, 1949, p. 149, illus. 

Armstrong A.W.52; Data Sheet. 

Siddeley Review, Vol. 2, No. 1, March, 1949, pp. 25, 26, illus 

Avro 20’ Sheet. Hawker Sidd: 
view, Vol. 2, No. 1, March, 1949, pp. 27, 28, illus. 

Pilot Rent: New Cessna 170. Don Downie. Skywa 
8, No. 5, May, 1949, pp. 20-22, 49, 57, illus 

New Transcontinental Speed Mark Set by Boeing Stratojet. 
U.S., Central Air Documents Office ( Navy-Air Force), Technica 
Data Digest, Vol. 14, No. 5, March 1, 1949, p. 11, illus.  Deseriy 
tion and performance we the Boeing XB-47 Stratojet 
Northrop YB-49 Flying Wing. 

Boeing 377 “Stratocruiser.”” Jnteravia, Vol. 4, No. 3, 

1949, pp. 155-160, illus. 

Air Navy’s XF7U (Chance Vought). Jerry Leichter. Sky 
Vol. 8, No. 5, May, 1949, pp. 16, 17, 54, 55, illus. 

The G. A. Cygnet. Stanley Orton Bradshaw. 7h 
Plane, Vol. 2, No. 11, February, 1949, pp. 4-6, illus., diagr 

Super DC-3. Douglas Aircraft Co., Inc., Engineerin 
chure, February 1, 1949. 28 pp., diagrs., figs. Design and per 
formance specifications of the Super DC-3 and comparison with 
the unmodified DC-3. 

The De Havilland Comet (D.H. 106 Four-Engine Airliner). 
Flight, Vol. 55, No. 2021, March 31, 1949, p. 361, illus. 

Impressions of Flying a Fairey “Firefly” Operational Trainer. 
James Hay Stevens. Jnteravia, Vol. 4, No. 3, March, 1949, pp 
152-154, illus., diagr. 

String-Bag—Farewell! Aeronautics, Vol. 20, No. 4, March, 
1949, pp. 44-47, illus. A narrative of flight experiences with th 
Fairey Swordfish, which shows the qualities and circumstances 
that made it outstanding in the recent war. 

FIAT G. 46; Two-Seater Trainer. Jnteravia, Vol. 4, No. 3, 
March, 1949, pp. 164, 165, illus. 

Northrop X-4. Jnteravia, Vol. 4, No. 3, March, 1949, pp 
137, illus. 

Flying the Stinson (L-5) Sentinel. R.G. Worcester. The A¢ 
plane, Vol. 76, No. 1970, March 11, 1949, pp. 278, 279, ill 
diagr. 
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Significant Vampire Developments. De Havilland Gazett, 
Vol. 4, No. 1, April, 1949, pp. 6, 7, illus. The De Havillang 
ground-attack fighter, Vampire Mark 1, 3, 5, 6, and 50. 

Multum in Parvo; The (Handley Page) Marathon. Handley 
Page Bulletin, Vol. 14, No. 165, November, 1948, pp. 2, 3, 6, illus, 
diagr. 

269 Men on a (Flying) Boat. The Martin Star, April, 1949, pp 
10, 11, illus. Seating arrangement in the Martin-built Caroline 
Mars. 

Nallen; Ensi Askelett [The Karhu -48 (Nallen Four-Seg 
Light Aircraft) Takes the Air.] J/mailu, No. 1, 1949, pp. 6, 7, 31, 
illus. (English summary.) 

The Norseman (V) Has What It Takes. Canadian Car Jow. 
nal, Vol. 6, No. 2, February-March, 1949, p. 6, illus. 

Saab Scandia 90 A-2. Svenska Aeroplan, A B., Stockholm. % 
pp., illus., diagrs., figs. Design and performance specifications 
and passenger accommodations. 

Iimailun Koelentaéja. I—Koelentokertomus: 
Sokel.) Jimailu, No. 1, 1949, pp. 18, 19, illus. 

Microplanes (XLC-1). Jnteravia, Vol. 4, No. 2, February, 
1949, pp. 77, 78, illus. 2 references. 


(Mraz MIC 


BODY GROUP 


Hermes (IV Handley Page)—From the Inside. Handley 
Page Bulletin, Vol. 14, No. 166, December, 1948, pp. 2-6, illus, 


CONTROL SYSTEMS 


The New Ortho-Kinetic Control. P de Valroger 
Vol. 20, No. 4, March, 1949, pp. 24-29, diagrs. 

A single lever, with three degrees of movement, controls the 
elevator, rudder, and aileron. It is provided with a central grip 
for one-hand flying, and mounts a model of the aircraft which 
corresponds in its attitude to that of the aircraft. When flying 
blind, the pilot ‘‘flies the model”’ as if he held it in his hands 
This technique has proved more instinctive than the method with 
the horizon bar, and it requires virtually no training. Ortho- 
kinetic control is suitable for aircraft using the prone position for 
the pilot. The swing at take-off, caused by the propeller-slip- 
stream, is more difficult to correct with this control than by foot. 

Friction in Airplane Control Systems. Ross Hatte. The 
Trend in Engineering, University of Washington, Vol. 1, No. 2, 
April, 1949, 20-22, diagrs. 

Laboratory tests, that duplicated sources of friction, yielded 
test points which, when plotted on a hodograph, showed reason- 
ably close agreement with the theoretical solid friction curve and 
provided evidence that the friction in conventional cable-operated 
airplane control systems is predominantly of the solid type. 


Aeronautics, 


PRELIMINARY DESIGN 


Estimation of the Effect of a Parameter Change on the Roots of 


Stability Equations. K. Mitchell. The Aeronautical Quarterly 
(Royal Aeronautical Society, London), Vol. 1, Part 1, May, 
1949, pp. 39-58. 9 references. 

A rapid and approximate estimation of the effect upon stability 
of some proposed design in order to produce a desired change it 
stability. Cowley and Skan’s method of solution of polynomial 
equations, which depends upon the integration of formulas that 
are obtained from an examination of the rates of change of the 
roots of a polynomial with respect to its constant term, may be 
used to estimate the approximate changes in stability due toa 
small, but not infinitesimal, change in the term. General formulas 
are applicable to any quartic equation, and special formulas are 
applicable to the stability of an airplane: The method of use is 
illustrated by application of the formulas to a calculation of the 
ateral stability of an airplane, and a check by comparing the pre- 
dicted approximate change with those calculated by solution of the 
modified period equations shows that the formulas are reliable, 
for this typical case. 

Bomber Designers Face Range Barriers; Diminishing Returms 
Seen With Increase of Size and Weight of Craft; Gas Turbine 
Offers Little Aid. Ivan H. Driggs. Aviation Week, Vol. 50, No. 
13, March 28, 1949, pp. 21-26, figs. 

Naval wigntet Development. Sydney Camm. Hawker Siddeley 
Review, Vol. 2, No. 1, March, 1949, pp. 3-9, illus., diagrs 

Die Entwicklungsmiglichkeiten beim Flugzeubau (The De- 
velopment Potentialities of Aircraft). P.Schulthess. Protar, Vol. 
15, No. 1, 2, January-February, 1949, pp. 4, 5 
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@ A silver streak flashes over the Air Force Base 
at Muroc, California. 

The slim, shark-bellied McDonnell XF-88 is 
unveiled as another advance in America’s ait 
mastery. 


This twin-jet penetration fighter is capable of 
operating deep inside enemy territory—acting as 
an escort for heavy bombers or serving as a dual 
purpose fighter-bomber. 

In a ship designed to fly at such high speeds, 
all equipment must be engineered to perform 
faultlessly —must be designed to fit a minimum 
space envelope—must be as light in weight as 
possible, consistent with strength. 

The actuators controlling the leading edge and 
trailing edge flaps on the XF-88 were engineered 
by Foote Bros. in collaboration with the engi- 
neers at McDonnell Aircraft Corporation and the 
Air Materiel Command. They typify the extremely 
high precision of gears, actuators and power 
units made by Foote Bros. for many of the lead- 
ing aircraft and aircraft engine manufacturers. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. G — 4545 South Western Blvd., Chicago 9, Illinois 


Leading edge and 
trailing edge wing 
flap actuators pro- 
duced by Foote Bros. 
for the twin-jet Me- 
Donnell XF-88. 
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WINDSHIELDS 


Resurfaced Windshield Glass Yields Improved Optical Quali- 
ties. U.S., Central Air Documents Office ( Navy-Air Force 
Technical Data Digest, Vol. 14, No. 7, April 1, 1949, p. 14 


Airports & Airways (39) 


Aircraft and Runway Design; Interesting Complementary 
Views Given at Joint Meeting of Civil and Aeronautical Engineers. 
Flight, Vol. 55, No. 2021, March 31, 1949, pp. 383-385, figs. (Ex 
tended summary of papers: Aircraft Design with Special Refer 
ence to the Restrictions Imposed by Considerations of Airfield 
Design, by P. H. Watson, The Problem of Airfield Design in R« 
lation to Aircraft Design, C. E. Foster.) 

Determination of Runway Lengths for International Civil 
Aerodromes. Emile Allard. Jnteravia, Vol. 4, No. 3, March, 
1949, pp. 143-148, figs. 

Vliegbasis (Flight Characteristics). III. G. H. J. Ruijgrok 
De Vliegende Hollander, Vol. 5, No. 3, March 10, 1949, pp 
56, 58, figs. The modern jet fighter and the I.C.A.O. specifica 
tions C 6. 

Reflections on Radio (Ekco V.H.F.). 
No. 10, January, 1949, p. 2, illus. 


System of Air Navigation and Traffic Control Recommended 
by the Radio Technical Commission for Aeronautics. P. ( 
Sandretto. Electrical Communication, Vol. 26, No. 1, Marcl 
1949, pp. 17-27, diagrs. 11 references. 

Westinghouse Type HL High-Intensity Runway Light. 
Westinghouse Electric Corporati-n, Lighting Division, Booklet 
B-4136, 1948. 8 pp., illus., diagrs. 

Construction details, specifications, installation data, 
circuit diagram for the Westinghouse HL High-Intensity Ru 
way Light and the Medium Intensity Runway Light. 

A Low Cost Boundary Lighting System for Small Airports. 
M.S. Gilbert. U.S., Civil Aeronautics Administration, Tech» 
Development Report No. 53, August, 1947. 12 pp,. illus., di 
figs. A two-color gaseous tube boundary lighting syste: 
stalled at Aretz Airport, Lafayette, Ind. 

New Airports (Lima, Buenos Aires, and Montevideo) for South 
America. Aviation Week, Vol. 50, No. 13, March 28, 1949, p 
illus. 


The Light Plane, Vol. 2, 


igrs., 


Aviation Medicine (19) 


Evaluation of Aircraft Instrument Displays for Use With the 
Omni-Directional Radio Range. A. C. Williams, Jr., and S 
Roscoe. U.S., Civil Aeronautics Administration, Division 
search, Report No. 84, March, 1949, 52 pp., figs. 1 referenc: 

The speed and accuracy with which 48 pilots used mock-up 
eight different VOR aircraft instrument displays to solve typical 
navigation problems. There were significant time and error 
differences between displays. Pictorial displays that graphically 
represent actual spatial relations were superior to symbolic dis 
plays, which present information by dial readings, needle de 
flections, and numbers. 

Metric Methods in Binocular Visual Perception. Rudolf Lun 
burg. Studies and Essays, Presented to R. Courant on His 60th 
Birthday, January 8, 1948. New York, Interscience Publishers 
Inc., 1948, pp. 215-240, figs. 3 references. $5.50. 

The application of exact mathematical methods to visual s 
yields mathematical theory of visual perception in which the 
visual space of binocular vision is a hyperbolic Reimannian space 
The theory is confirmed qualitatively by the experimental 
studies of Hillebrand, Blumenfeld, and Helmholtz. 

Response Functions for Types of Vision According to the 
Miiller Theory. Deane B. Judd. U-.S., National Bureau 
Standards, Journal of Research ,Vol. 42, No. 1, January, 1949, pp 
1-16, figs. 47 references. Available also as research paper No 
RP1946. U.S. Govt. Printing Office, Washington. $0.10 

An analysis as a function of wave length of the chromatic ré 
sponse of persons with normal, deuteranoptic, and protanopti 
vision for each of the three primary sensitizing processes that, 
according to Miiller’s theory of vision, can be elicited by light 
stimulus. 

Food Requirements in the Arctic Regions. Gottlieb L. Orth 
The Military Surgeon, Vol. 104, No. 3, March, 1949, pp. 204-206 
4 references. 


ERING 
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The difficulty of maintaining a positive water balance in the 
dry Arctic Regions; behavior changes and food preferences 
accompanying a liquid imbalance; and the abrupt nature of be 
havior changes accompanying a marked inefficiency that will de. 
velop in one to two days on a moderately deficient diet. 

Human Centrifuge in Operation at Aero Medical Laboratory 
to Determine “‘g’’ Tolerances. H. M. Sweeney. U.S., Central 
Air Documents Office ( Navy-Air Force), Technical Data Digest, 
Vol. 14, No. 7, April 1, 1949, pp. 15-23, figs. 

Captured German Biophysics Papers Background for Air Foree 
Developments. U.S., Central Air Documents Office ( Navy-Ait 
Force), Technical Data Digest, Vol. 14, No. 7, April 1, 1949, pp, 
7-9, illus. 

Tolerance to acceleration wind impact; emergency escape from 
pressurized cabins at high altitudes with the ejection seat; anda 
ribbon chute for braking aircraft. 

The Development of a Procedure for Evaluating the Proficiency 
of Air Route Traffic Controllers. John A. Nagay. U-.S., Civil 
Aeronautics Administration, Division of Research, Report No. 83, 
February, 1949 131 pp, figs 

Pilots May Soon Be Flying While Lying in Bed. U S., Central 
Air Documents Office ( Navy-Air Force), Technical Data Digest, 
Vol. 14, No. 5, March 1, 1949, pp. 5, 6, illus. 

Some results of human centrifuge tests of the Air Materiel 
Command prone-position bed. An adjustable construction of 
nylon netting that is supported over sides which conform to the 
contours of an average pilot. It enables a toleration of gravity 
acceleration to 12 g for 15sec. 


Comfortization (23) 


Factors Affecting the Design of an Air Conditioning and Pres- 
surizing System. P.E.R. Brice. Aircraft Engineering, Vol. 21, 
No. 241, March, 1949, pp. 86-89, 91, figs. 

Tudor VIII Cabin Boost; Details of the Marshall (16 40/8) 
Supercharger Installation. Flight, Vol. 55, No. 2021, March 31, 
1949, p. 381, illus. 


Education & Training (38) 


Aids to Training—The Design of Radar Synthetic Training P 
Devices for the R.A.F. G.W.A. Dummer. Institution of Elec- I 
trical Engineers, Proceedings, Vol. 96, Part III (Radio and Com- h 
munication Engineering), No. 40, March, 1949, pp. 101-116, 
diagrs., figs. 10references. 

Brief descriptions of the major types of trainers developed con- ‘ 
currently with radar warning, interception, homing, and naviga- 
tion systems; and the fundamental principles of the control of 
synthetic targets in two and three dimensions. ; 

Electronics (3) 
t 

Study of Simplex Vs. Crossband Operation as Applied to Inter- 

national Aeronautical Air-Ground Communication. U.S., 


Radio Technical Commission for Aeronautics, SC34, Paper 43- 
48 /DO-15, May 14, 1948. 26 pp. 

Evaluation of a report submitted by Trans-Canada Air Lines 
and one submitted by the Swedish Delegation on the comparison 
of simplex and crossband operation in air-gr6und communica- 
tions. The committee recommends simplex operation for en 
route and emergency communications, crossband for approach 
and airport control, and either method for airport ground-utility 
communication. 

Comparative Tests of Vertically and Circularly Polarized Air- 
port Traffic Control Transmitting Antennas. S. E. Taggart. 
U.S., Civil Aeronautics Administration, Technical Development 
Report No. 84, September, 1948. 7 pp., illus., figs. 

Determination of Prefabricated Line Lengths for C.A.A. 
Localizers. S. E. Taggart and V. E. Willey. U.S., Civil Aere- 
nautics Administration, Technical Development Report No. 5%, 
December, 1947. 23 pp., illus., diagrs., figs. 

Antennas for Circular Polarization. W. Sichak and S. Milazz0. 
Electrical Communication, Vol. 26, No. 1, March, 1949, pp. 40-49, 
figs. 4references. 

Radio Direction-Finding by the Cyclical Differential Measure 
ment of Phase. C. W. Earp and R. M. Godfrey. Electrical 
Communication, Vol. 26, No. 1, March, 1949, pp. 52-75, diagrss 
figs. 7 references. A direction-finding and beacon system if 
which a reduction of the usual site errors is obtained by the use of 
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°F In Jets, too, there are 36 places where Pesco 
PRECISION Equipment gives Positive Performance 


Training Positive performance has always been a “must” for aircraft equipment. KEY TO PESCO EQUIPMENT 
f Elec- It’s a major reason why Pesco precision fuel and hydraulic products 
nd Com- have long been standard equipment on reciprocating engine planes. 1, Fuel Booster Pumps (6) 
101-16, Today, the jet plane, with its higher speeds and consequently 2. High-pressure Fuel Pumps—Engine-driven (4) 
ped eal greatly increased fuel pressure and capacity requirements, has placed 3. Vacuum Pumps (2) 
navigs- even more emphasis on positive performance. 4. Oil Separators (2) 
mtrolae To meet these new conditions, Pesco has developed for jet planes 5. Suction Relief Valves (2) 
such vital equipment as the high-pressure fuel pump . . . the pump 
that is really two pumps in one so that if the main pump fails, another 6. Pressure Relief Valves (2) 
pump automatically goes into operation to keep fuel flowing con- 7. Electric Motors for Cabin Ventilators (2) 
tinuously. So important was this development, that America’s leading 8. Landing Gear Operation: 
to Inter- builders of jet engines have standardized exclusively on this Pesco a. Engine-driven Hydraulic Pump System 
U.S, high-pressure fuel pump. — - b. Electric Motor-driven Hydraulic Packages 
iper 45- Altogether, there are 17 Pesco products that can be used in 36 c. Electric Motor Actuators 
places, on jet planes. They are listed at the right. : - 
as Lines Working hand in hand with the aircraft manufacturer’s own engi- : anal ee 
paris neers, Pesco has kept constant pace with aviation’s rapid advances. . Motors for Blowers to Remove Wing Gases (2) 
"toca It is experience and “know-how” that can be of real help to you. Take . Windshield Defroster Blower Motor (1) 
pall advantage of it. . Engine-driven Hydraulic Pumps (2) 
{-utility *On reciprocating engine planes there are also 36 . Motor-driven Emergency Hydraulic Pump (1) 
places where Pesco precision equipment is used. 
P . Motor-driven Surface Booster Pump (1) 
zed Air- 
Paggart. . Hydraulic Flow Equalizer (1) 
opment . Hydraulic Pressure Reducing Valve (1) 
CAA. . Hydraulic Pressure Relief Valves (2) 
Aero- 
No. 39, 
PRODUCTS DIVISION 
40-45, 
BORG- WARNER CORPORATION 
easure- 
lectrical 11610 Euclid Ave. 
diagrs., 
stem in 
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aerial structures of wide aperture. Ambiguity is resolved by the 
manner in which the aerials are connected. 

A New Solution to the Problem of Vertical Angle-of-Arrival of 
Radio Waves. E. W. Hamlin, P. A. Seay, and W. E. Gordon. 
Journal of Applied Physics, Vol. 20, No. 3, March, 1949, pp. 248 
251, figs. 6 references. 

Doppler Radar. Edward J. Barlow. Institute of Radio Engi 
neers, Proceedings, Vol. 37, No. 4, April, 1949, pp. 340-355, diagrs., 
figs. 6 references. 

Radar Ignition of Photoflash Lamps. A. W. Randall. U-.S., 
Civil Aeronautics Administration, Technical Development Report 
No. 87, November, 1948. 10 pp., illus. 

Feed-Back in Magnetic Amplifiers. I. Alan S. Fitzgerald 
Franklin Institute, Journal, Vol. 247, No. 3, March, 1949, pp. 223 
243, diagrs., figs. 7 references. 

The Fundamental Action of Intensifying Screens in Gamma 
Radiography. E. L. Harrington, H. E. Johns, A. P. Wiles, and 
C. Garrett. Canadian Journal of Research, Section F, Tech- 
nology, Vol. 26, No. 12, December, 1948, pp. 540-551, diagrs., figs 
1 reference. 

Noise Spectrum of a Diode With a Retarding Field. Jacob J 
Freeman. U.S., National Bureau of Standards, Journal of Re 
search, Vol. 42, No. 1, January, 1952, pp. 75-88, figs. 16 ref- 
erences. Available also as Research Paper No. RP1946. U.S 
Govt. Printing Office, Washington. $0.10. 

Current Distribution in an Ironless Synchrotron Magnetic 
Field. Ernest D. Courant. Studies and Essays, Presented to R 
Courant on His 60th Birthday, January 8, 1948. New York, In 
terscience Publishers, Inc., 1948, pp. 85-94. $5.50. 


Noise-Suppression Characteristics of Pulse-Time Modulations. 
Sidney Moskowitz and Donald D. Grieg. Electrical Commun 
tion, Vol. 26, No. 1, March, 1949, pp. 46-51, figs. 7 refer- 
ences. 

The Electrical Breakdown Strength of Air at Ultra-High Fre- 
quencies. J. A. Pim. IJmstitution of Electrical Engineers, Proceed 
ings, Vol. 96, Part III (Radio and Communication Engineer 
ing), No. 40, March, 1949, pp. 117-129, diagrs., figs. 16 refer- 
ences. 

High-Frequency Absorption Phenomena in Liquids and Solids. 
Willis Jackson and J. A. Saxton. Institution of Electrical Engi- 
neers, Proceedings, Vol. 96, Part III (Radio and Communica- 
tion Engineering), No. 40, March, 1949, pp. 77-80, figs. 17 refer 
ences. 

Phase Lead for A.C. Servo Mechanisms. Arthur H. Benner 
Journal of Applied Physics, Vol. 20, No. 3, March, 1949, pp. 268- 
273, figs. 4references. 

Martin’s is Electronics Leader. John M. Pearce. The Martin 
Star, April, 1949, pp. 7-9, illus. 


Engineering Practices (49) 


Electronic Digital Counters. Warren H. Bliss. Electrical En 
gineering, Vol. 68, No. 4, April, 1949, pp. 309-314, diagrs., figs. 
5 references. 

On Probability Problems in the Theory of Counters. W. Feller 
Studies and Essays, Presented to R. Courant on His 60th Birth- 
day, January 8, 1948. New York, Interscience Publishers, Inc., 
1948, pp. 105-115. 8 references. $5.50. 

Developments in the Useful Circular Nomogram. Douglas P. 
Adams and Howard T. Evans, Jr. Review of Scientific Instru- 
ments, Vol. 20, No. 3, March, 1949, pp. 150-159 figs. 1 reference 

A Storage System for Use With Binary-Digital Computing 
Machines. F.C. Williams and T. Kilburn. Institution of El 
trical Engineers, Proceedings, Vol. 96, Part III (Radio and Com- 
munication Engineering), No. 40, March, 1949, pp. 81-100, 
diagrs., figs. 11 references. 

The requirement for digital computing machines of large storage 
capacity has led to the development of a storage system in which 
the digits are represented by a charge pattern on the screen of a 
cathode-ray tube. Initial tests have been confined to commercial 
tubes. Short-term memory of the order of 0.2 sec. is provided by 
the insulating properties of the screen material. Long-term 
memory is obtained by regenerating the charge pattern at a fre- 
quency greater than 5 cycles per sec. The regeneration makes 
accurate stabilization of the position of the charge pattern on the 
tube unnecessary. If such a machine were operated in the series 
mode with this storage system, an instruction would be set up and 
obeyed in 600 u sec. 


Equipment 
ELECTRICAL (16) 


Safety in Aircraft Electric Systems. Morton H. Adolphe 
Electrical Engineering, Vol. 68, No. 3, March, 1949, pp. 227-2295 
illus. 4 references. 

Potentially, fatal electrical hazards are multiplied by the use off 
120-volt d.c. and 120/208-volt a.c. systems. Engineering dey 
partment reference manuals should include an explanation of 
these dangers and should indicate in detail design standards fopy 
their elimination. Instruction of all aircraft service personnel iff 
safe working techniques will foster respect for high voltages. Some 
prevalent shortcomings in present practice include misjudging thes 
current-carrying capacity of a wire and the installation of equips 
ment not intended for high-voltage operation. é 

Armature Windings and Their Tests. R. D. Searle. Thm 
Technical Instructor, Vol. 4, No. 3, March, 1949, pp. 3-10, figs 


HYDRAULIC & PNEUMATIC (20) 


Pneumatic Relays; Types and Operating Characteristi¢ 
James L. Dooley. Machine Design, Vol. 21, No. 4, April, 1948 
pp. 109-115, diagrs., figs. 

Which Hydraulic Pump?; Comparison of Features of Basig¢ 
Types of Hydraulic Pumps Aid in Selection to Fit the Job 
Machine Design, Vol. 21, No. 4, April, 1949, pp. 141-148, illusj 
diagrs. 

Performance Criteria for Positive-Displacement Pumps an 
Fluid Motors. W. E. Wilson. American Society of Mechanica 
Engineers, Transactions, Vol. 71, No. 2, February, 1949, pp. 11 
120, figs. 4 references. 

Fluid Pressure Boosters. Frank Flick. Product Engineering) 
Vol. 20, No. 4, April, 1949, pp. 115-119, illus., diagrs. : 

Recommended circuits and application of air and oil operated] 
boosters that produce fluid pressures greater than 2,000 Ib. per 
sq. in. 3 

Aeroquip Aircraft Catalog No. 200. Aeroquip Corporation® 
Jackson, Mich., 1949. 52 pp., illus., diagrs., figs. 7 


Flight Operating Problems (31) 
ICE PREVENTION & REMOVAL 


An Investigation of a Thermal Ice-Prevention System for a 
Twin-Engine Transport Airplane. Alun R. Jones U.S., 
N.A.C.A., Report No. 862, 1946. 37 pp., illus., diagrs., figs. 23 
references. U.S. Govt. Printing Office, Washington. $0.25, 


REFUELING IN FLIGHT 


Mid-Air Refueling Proves Practical in Globe-Girdling B-50 
Flight. R.G. Naugle. U.S., Central Air Documents Office 
( Navy-Air Force), Technical Data Digest, Vol. 14, No. 7, April 1, 
1949, pp. 5, 6 illus. 


PILOTING TECHNIQUE 


The Technique of Taxying. The Light Plane, Vol. 2, No. ll, 
February, 1949, pp. 9, 10, illus. 


Flight Safety & Rescue (15) 


An Analysis of Personal Airplane Power Plant Failures During 
1947 With Some Suggested Remedies. Fred E. Weick. The 
Texas Agricultural & Mechanical College System, Texas Engineet- 
ing Experiment Station, Research Report No. 4, December, 1948. 
15 pp. 

Various types of power plant failure include engine structure, 
fuel system, ignition system, propeller, lubricating system, 
accessories, and control system. They show that two-thirds of 
the recorded accidents and seven-eighths of these of known cause, 
were attributable to failure of the fuel system. Remedies are: 
duplication of system, change in basic method to eliminate the 
item giving trouble; use of a fuel system giving unmistakable 
warning when one hour of fuel is left, and accurate indication of 
fuel quantity from that time on; improvement in detail design, im 
construction, and in maintenance. 

Pilot Safety. Naval Aviation News, No. 24, April, 1949, pP- 
1-6, illus. 
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This portable 500-amp aircraft energizer was developed a 
few months ago by General Electric engineers to furnish 
commercial and military air bases with a convenient 
2814-volt ground power supply. The heavy-duty power 
source provides plenty of amps for starting jet and recipro- 
cating engines, for pre-flight check of the aircraft’s elec- 
. trical system, for production tests in shop and hangar repair 

areas. 
Mounted on wheels, the energizer can be furnished with 

either gasoline-engine drive mounted in a trailer (as in the 

photograph) or a-c motor drive mounted on a two-wheel 
dolly. The basic generator and control system is available 
also for “Jeep” mounting. The mobility of the unit permits 
faster takeoffs as well as strategic dispersal of aircraft 
CABIN SUPERCHARGERS during hostilities. 
This power supply is one of many products manufactured 
by General Electric for the aviation industry. G-E engineers 
p POWER SYSTEMS are continually at work designing new and better products 
to increase efficiency and cut operating costs. Get complete 

ACTUATORS information on our aviation products from your nearest G-E 
representative. Apparatus Department, General Electric 
Company, Schenectady 5, N.Y. 
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Procedure in Safety Enforcement Proceedings With Respect to 
Airman Certificates; The Evolution of an Administrative Proce- 
dure. Merrill Armour and Harley G. Moorhead, Jr. Journal 
Air Law and Commerce, Vol. 16, No. 1, Winter, 1949, pp. 40-52 


Flight Testing (13) 


Determination of Drag of Jet-Propelled Aircraft in Flight. 
G. W. Trevelyan and D.R. Blundell. The Aeronautical Quarterly 
(Royal Aeronautical Society, London), Vol. 1, Part 1, May, 1949, 
pp. 89-100, diagrs., figs. 

The drag (at low Mach Numbers) has been determined directly 
from flight tests under conditions when the engine thrust is an 
unimportant factor. It appears that the deceleration method is 
better and more accurate than the glide method. The drag ob- 
tained by this method is with small mass flow through the engine 
With greater mass flow there may be differences in the external 
flow over the intakes, and allowances may have to be made in 
applying these results to conditions of high thrust. 

Note on Propeller-Turbine Reduction Methods. E. C. Pike 
The Aeronautical Quarterly (Royal Aeronautical Society, London), 
Volk; 1, Part 1, May, 1949, pp. 77-88, figs. 2 references. 

Tae reduction to standard conditions of the performance of 
turboprop aircraft is more difficult than that of the turbojet be- 
cause of a third variable in the engine performance equations. A 
“nondimensional”’ graphical method that is adequate for turbojet 
reduction, therefore, is awkward from the flight-test and other 
points of view. Also there is little information on the presence of 
other variables such as variation of combustion efficiency with 
pressure, alteration of the calorific value of the fuel, and viscosity 
effects. There are three possible ways of reducing turboprop per 
formance to standard conditions: a ‘‘nondimensional’”’ graphical 
method with an extra variable in which the relations between the 
variables are established during the test; and two derivative 
methods in which variation is established previously by test, or is 
assumed from firms’ estimates. Of these, the graphical method is 
simplest. 

Studying the Flying Qualities. I, II. Hans Bruckner. Intera- 
wa, Vol. 4, Nos. 2, 3, February—March, 1949, pp. 97, 98; 150, 151, 
figs. 2 references. 

Basic flight tests, with the usual air-borne instruments, provide 
numerical data on controllability and stability sufficient for a pre« 
liminary safety guarantee. The measured flight test uses ad 
ditional equipment to automatically record pressures, velocities, 
and control forces as graphs. 

Instrumentation for Flight Testing the XB-45 Airplane. D. K 
Warner. Instruments, Vol. 22, No. 4, April, 1949, pp. 314-317, 
illus., diagr. 

Nomogram—Flight-Test Reduction. H. M. Cameron and H 
H. Miller. Aero Digest, Vol. 58, No. 3, March, 1949, pp. 111, 
112, fig. 


Fuels & Lubricants (12) 


Control of Foaming by Adding Known Mixtures of Pure Chemi- 
cals. J. W. McBain, Sydney Ross, A. P. Brady, and R. B. Dean 
U.S., N.A.C.A., Technical Note No. 1842, April, 1949. 12 pp., 
tables. 3 references. 

The method of testing foam volume at room temperature, the 
bubbling method at high temperatures (100° and 140°C.), and 
the beating and evacuation method were used to test 13 substi- 
tutes for glycerol and 27 substitutes for Aerosol OT for defoaming 
ability at 140°C. on Aeroshell 120 oil. In a ratio of 4 parts 
glycerol (or substitute) to 1 part Aerosol OT (or substitutes 
concentrations of 1,000 to 1,500 parts per million, the best of 
these emulsions completely inhibited foaming. The best con- 
centration was sorbitol and Aerosol OT, 800 and 200 parts per 
million, respectively. This concentration was an excellent de- 
foamer for 4 hours but left a sticky residue. 

Attempts to Defoam Existing Oils by Processing. J. W 
McBean, J. V. Robinson, W. W. Woods, and I. M. Abrams 
U.S., N.A.C.A., Technical Note No. 1845, April, 1949. 26 pp., 
figs. lreference. 

Lubricating oil has been processed by treatment with various 
absorbents and by solvent extraction in an attempt to reduce 
foaming. Activated magnesium oxide, silica gel, and Porocel, 
when packed in columns through which Aeroshell was recycled, 
defoamed the oil somewhat, but not to such an extent as did 
charcoal. Extraction of lubricating oils with liquid sulfur di- 


oxide, phenol, and aqueous sodium hydroxide failed to produg 
any significant change in foaming. Finely divided sodi 
chloride, dispersed into the oil and then removed by filtratig 
had no effect on the foam stability. 

Combustion Studies Using the Golay Photothermal Dete 
With an Infrared Monochromator. J. T. Agnew. Americag 
Society of Mechanical Engineers, Transactions, Vol. 71, No. 
February, 1949, pp. 107-114, illus., diagrs., figs. 7 references. 

Diffusion Flames. Kurt Wohl, Carl Gazey, Jr., and Numer 
Kapp. University of Delaware, Newark, Del., Engineering Ege 
periment Station, Bulletin No. 1, October, 1948. 41 pp., illug 
figs., tables. 5references. $0.75. : 

The height of flames from pure city gas, butane, and from 
mixture by volume of 50 per cent city gas and butane, in both lam 
inar and turbulent flow show the effects of various combinations@ 
an increase in the volume rate flow, the tube diameter and Rey 
nolds Number, and the effect of the square root of fuel flow rates, 
The theoretical calculations of Burke and Schumann for low 
velocity flows extended with fair agreement, but with less com 
plex equations, to high velocity flows. Flame structure was rem 
corded by direct and shadow photography. The diffusion ¢ 
gaseous fuel into air, assumed by Burke and Schumann, does ng 
occur. The change from turbulent flow in the tube to lami 
outside the tube, characteristic of both city gas and butag 
laminar-flow flames, is the result of a gradual increase in 
cosity that is caused by the formation of products of combustig 
and by the rise in temperature that produces the laminar flowa 
unburnt gas inside the cylindrical burning zone of the diffusiog 
flame. As viscosity increases, an approximate expression for the 
flame height reaches a value proportional to the square root of 
the flow rate of the pure gas alone. For turbulent flows, flam@ 
heights are proportional to the tube diameter and roughly inde 
pendent of velocity. The absolute values of molecular diffusivityy 
burning velocity, and eddy diffusivity, of turbulent flows, are” 
calculated from the coefficients of the empirical equations fe 
flame height, and have reasonable orders of magnitude. 4 

Non-Flammable Hydraulic Fluids. C. C. Singleterry, E. Mj 
Glass, and others. S.A.E. Annual Meeting, Detroit, January 104) 
14,1949, Preprint. 14 pp. 

No Fuel—No Aviation. Jnteravia, Vol. 4, No. 3, March, 19499 
pp. 127-131, illus. 


Gliders (35) 


Motorless Flight; Better Performance With Tailless Sail) 
planes. Walter M. Horten. Jnteravia, Vol. 4, No. 2, February 
1949, pp. 104-107, illus., diagrs., fig. 

Compared with conventional gliders of the same span and wing) 
loading, the tailless design has a lighter weight and a higher aspects 
ratio that reduces sinking speed and lowers the drag, thus ims 
proving the L/D ratio at high speeds. Dimensions, weights, and} 
performance are given for the high-speed Horten IV and VI. 

The Castel Mauboussin C.M.7. Sailplane. Sailplane and} 
Glider, Vol. 17, No. 3, March, 1949, p. 51, fig. ; 

The WLM—I; A Swiss High Performance Sailplane Made by 
the Luzern Firm of Weber-Landolf-Miinch. Sailplane and) 
Glider, Vol. 17, No. 3, March, 1949, pp. 55-58, illus., diagr., fig.4 

Swiss International (Soaring Competition, 1948). Rene Comte. 
Soaring, Vol. 13, Nos. 3, 4, March-April, 1949, pp. 2, 3, 9-1 
illus., fig. 

Technical Progress; (A Survey). August Raspet. Soaring? 
Vol. 13, Nos. 3, 4, March-April, 1949, pp. 4, 5, 7, illus. 23 refey 
erences. 

Soaring in France; The La Tour du Pin Aero Club. Guya 
Borge. Sailplane and Glider, Vol. 17, No. 3, March, 1949, pp. 50% 
51, illus. 


Guided Missiles (1) 


Aerodynamic Pursuit Curves for Overhead Attacks. G. 
Handelman. Franklin Institute, Journal, Vol. 247, No. 3, Marche 
1949, pp. 205-221, figs. 6 references. q 

The determination of the proper deflection which the gunnerif 
a bomber should make for defense against overhead fighter attack} 
during the bombing run, necessitates study of the pursuit curve 
followed by the fighter. The major qualitative results obtained) 
by graphically integrating the differential equations of the aeroy 
dynamic pursuit curves and the pure pursuit curves show that the 
changes in air speed occurring along an aerodynamic purs i 
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Bendix* 
Direct Fuel 
Injection Pump. 


Bendix* 
Speed-Density 
Fuel Metering Unit, 


Stromberg* Injection - 
Carburetors. 


Bendix* Fuel 
Metering Unit for 
jet engines. 
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Bendix Segmented 
Rotor Brakes. 


Bendix Pneudraulic 
Shock Absorbing Struts. 


Bendix Landing Gear 
Wheels for all 
types of airplanes. 


Creative Engineering that Helps 
American Aviation Lead the World 


Building complete landing gear for the world’s 
largest land plane, or developing fuel metering sys- 
tems for the latest jets is all part of the job for Bendix 
Products Division of the great Bendix Aviation 
Corporation. For here under one roof are the men and 
machines that have over the years furnished the land- 
ing gear and fuel systems which help American 
aviation lead the world. 


Engine builders and airframe manufacturers are urged 
to let this matchless combination of engineering 
experience and manufacturing facilities help solve 
their problems. *REG. U. S. PAT. OFF. 
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curve are of considerable magnitude and resolve the difficulty of 
assigning the initial value of the angle of attack by establishing a 
“natural” initial value of this quantity, which is fixed by the 
other initial conditions. Although the pure pursuit and aerody- 
namic pursuit paths almost coincide, appreciable differences are 
noted when range and bearing angles are considered as functions 
of time. 

Development of Spoiler Controls for Remote Control of Flying 
Missiles. G. Ernst and M. Kramer. (ZWB Forschunesbericht 
Nr. 1717, January 6, 1943.) U.S., N.A.C.A., Technical Mem- 
orandum No. 1210, March, 1949. 42 pp., illus., diagrs., figs. 12 
references. 

Guided Missiles Span New Horizons. Sam B. Beaudry 
Ryan Reporter, Vol. 1, No. 2, February, 1949, pp. 2, 3, 14-16, 
illus. Brief résumé of the power plants, control systems, and the 
types of missiles that have been developed. 

Ryan Products Aid New Ram-Jet (Gorgon-IV) Developments. 
Ryan Reporter, Vol. 1, No. 2, February, 1949, pp. 4, 17, illus 

Rockets as Research Tools in Aeronautics. Hugh L. Dryden 
American Rocket Society, Journal, No. 76, March, 1949, pp. 3-8 

Gorgon IV. Interavia, Vol. 4, No. 2, February, 1949, pp. 84 
86,illus. Description of launching and flight. 

Can We Build a Station in Space? R. P. Haviland 
Vol. 44, No. 5, May, 1949, pp. 19-21, 68-70, illus., figs. 

Metal Parts for Solid Propellant Rockets. L. G. Bonner 
American Rocket Society, Journal, No. 76, March, 1949, pp. 9-15, 
figs. 


Instruments 
AIRCRAFT (9) 


Initial Flight Tests and Theory of an Experimental Parallel 
Course Computer. Francis J. Gross and Hugh A. Kay. U.S., 
Civil Aeronautics Administration, Technical Development Report 
No. 83, September, 1948. 19 pp., illus., diagrs., figs. 

Flight and bench tests of a computer developed by the Minne 
apolis-Honeywell Regulator Co. Maximum errors were suf- 
ficiently small to permit safe flight over parallel tracks of 10-mile 
separation. 

The (Pfund) Sky Compass. U.S., National Bureau of Stand- 
ards, Technical Report No. 1344, April, 1949. 6 pp., fig. 

The Sperry Zero Reader. Aircraft and Airport, Vol. 11, No. 3, 
March, 1949, pp. 11, 12, 14, 16, illus., diagrs. 

Extra Sense Added to Navy Autopilot. Herbert Johansen 
Popular Science Monthly, Vol. 154, No. 4, April, 1949, pp. 129 
133, illus., diagrs. A vaned device which is sensitive to directional 
changes in the airflow and thus to the angle of attack of an air- 
craft. Deflection of the vanes automatically controls engine 
power to avoid stall during landing. 


TEST & MEASURING 


Performance of Portable Electrical Instruments in Magnetic 
Fields. U.S., National Bureau of Standards, Technical Repori 
No. 1339, March, 1949. 5pp. 

Visual Methods for Studying Ultrasonic Phenomena. R 
Bowling Barnes and Charles J. Burton. Journal of Applied 
Physics, Vol. 20, No. 3, March, 1949, pp. 286-294, illus., diagrs. 
13 references. 

Calibrating Hygrometers Below the Freezing-Point. Arnold 
Wexler. Instruments, Vol. 22, No. 3, March, 1949, p. 221, illus., 
diagrs. 

Resistance Wire Strain Gauges and Their Application. II. 
Walter Ramberg. Interavia, Vol. 4, No. 2, February, 1949, pp 
87-89, illus., figs. 16 references. 

A Bonded Wire Strain Gage Type Accelerometer. E. W 
Kammer and Sherwood Holt, Jr. Society for Experimental Stress 
Analysis, Proceedings, Vol. 6, No. 2, 1948, pp. 53-60, diagrs., 
figs. 2 references. 

L’influence de la Conduction Thermique sur les Anemometres 
a Fils Chauds (The Effect of Thermal Conduction on Hot-Wire 
Anemometers). R. Betchov. (Delft, Technische Hoogeschool 
Laboratorium voor Aero- en Hydrodynamica, Mededeeling No 
51). Nederlandsche Akademie van Wetenschappen, Verhandelin- 
gen, Vol. 51, No. 6, 1948. 10 pp., figs. 2 references. (Reprint). 

L’inertie Thermique des Anemometres a Fil Chaud et le Calcul 


1949 


Approche de Leurs Characteristiques. (The Thermal Inert 
Hot-Wire Anemometers and the Approximate Calculatiog 
Their Characteristics). R.Betchov. (Delft, Technische Ho 
school, Laboratorium voor Aero- en Hydrodynamica, Mededeg 
No. 54.) Nederlandsche Akademie van Wetenschappen, 
handelingen, Vol. 51, No. 2, 1948. 10 pp., diagrs., figs. 1 
erence. (Reprint.) 

Un Amplificateur Pour L’Etude de la Turbulence d’un Ece 
ment D’Air [An Amplifier for the (Hot-Wire Anemometer) 
vestigation of an Air Stream.) R. Betchov and E. Kuy 
Delft, Technische Hoogeschool, Laboratorium voor Aero- en H 
dynamica, Mededeeling No. 52, October 2, 1947, Nederland 
Akademie van Wetenschappen Verhandelingen, Vol. 50, No. 9,1 
8 pp., figs. (Reprint.) 

Sensitivity Chart for Wire Resistance Strain Gages. G 
Rogers. Society for Experimental Stress Analysis, Proceed 
Vol. 6, No. 2, 1948, pp. 61-63, figs. 2 references. q 


Laws & Regulations (44) 


Regulation as a Tool in the Development of the Air Fre 
Industry. III. James A. Durham and Marc J. Feldstein. 
Transportation, Vol. 14, No. 3, March, 1949, pp. 18, 19, 27) 
Employment of the C.A.B.’s regulatory powers to effe 
separation of freight and passenger transport. 


Machine Elements (14) 


BEARINGS 


The Load-Carrying Ability of Hydrodynamic Oil Films. 
E. Roach. Mechanical Engineering, Vol. 71, No. 4, April, 
pp. 293-296, figs. 43 references. 


GEARS & CAMS 


Modification and Uses for Basic Types of Cams. Edy 
Rahn. Product Engineering, Vol. 20, No.4, April, 1949, pp. & 
121, diagrs., figs. 

Torque Reversal and Vibrations in Cyclically Loaded Systeg 
Procedure for Analyzing Torque Reversal and Vibrations in 
duction Gear Systems Subjected to Cyclic Loading Wh 
Driven by a Constant Torque Prime Mover. I. Alexan 
Hammer. Product Engineering, Vol. 20, No. 4, April, 1949, 
109-114, figs. 1 reference. 

Spur Gears; For Use With Universal and Aircraft Mot 
R. P. Loveland. Machine Design, Vol. 21, No. 4, April, 1949, 
161-167, diagrs., figs. 

Trends in Gearing. Harry Walker. The Engineer, Vol. ¥ 
No. 4860, March 18, 1949, pp. 290-292, figs. 

Key Factors in Cam Design and Application. I—Basic B 
tionships. Machine Design, Vol. 21, No. 4, April, 1949, pp. 
132, diagrs., figs. 


SPRINGS 


A New Approach to the Design of Dynamically Loaded 
sion and Compression Springs. Curt I. Johnson. Amefit 
Society of Mechanical Engineers, Transactions, Vol. 71, NO 
April, 1949, pp. 215-226, illus., diagrs., figs. 3 references. 


Maintenance (25) 


Planned Maintenance. L. Griffiths. The Technical Instrué 
Vol. 4, No. 3, March, 1949, pp. 11-13. 

Aircraft Heating Digest. Surface Combustion Corporati 
Janitrol Aircraft Automotive Division, Vol. 1, No. 1, Februail 
1949. 6 pp., diagrs. 

Contents: The ABC’s of Combustion Heaters. Table of 
version Constants. Basic Fan Laws. A New DC-3 Heat 
System (S-200). The “Whirling Flame’’—Principle of 
tion. 

Boeing Service Guide, No. 18, March, 1949. 10 pp., ill 
diagrs. 

Contents: Stratocruiser Air Induction System. Main G 
Manual Operation Precautions. Heater Operation Precautid 
R-4360 Engine Oil Sump Hose Clamp Installation. 
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FOR AIRCRAFT ENGI 


there’s a 


BS ceramic insulated aviation spark plugs 

are the spark plugs that won most of 

the National Air Races; that flew Bill Odom 
from Honolulu to Teterboro; that are 
extensively used for all types of air transports 
and personal aircraft — the world over. 

The reason? BS dependability — proved under 
all operating conditions, to give the utmost in 


performance with a minimum of maintenance. 


Your BS distributor—or dealer—can supply you 
with BG spark plugs to fit your particular needs. 


THE BS corPORATION 


NEW YORK 19. N. Y. 


SERVING WORLD AVIATION FOR 32 YEARS 


PARTRAE PAPARK PLUGS 
/ distributor 
near 
you 
| 
| 


Now... Let your customers see 
surface finishes of less than 


1/1,000,000 of an inch! 


With a “Surface Analyzer”* Cleveland's 
Commercial Centerless Grinding Co. 
—and Their Customers—Can See That 
Exact Specifications Are Being Met. 


Commercial Centerless’ exacting job of 
manufacturing machined instrument 
parts, with finishes often less than one 
microinch, requires checking so accurate 
that ordinary means of inspection are as 
outmoded as the stone hatchet. 


By using the “Surface Analyzer” they 
prove to their customers and themselves 
that precise surface specifications are 
accurately met. Along with the product 
goes a hill and dale “picture” of the 
character and average rough- 
ness of the surface, instan- 
taneously printed on chart 
paper,magnified 39,370 times. 


Commercial Centerless has 
found that this builds cus- 
tomer confidence in its work 
—and customer confidence 
brings orders! 


Guesses and Approximations are out! 
Why don’t you use the “Sur- 
face Analyzer’ to check sur- 
face finishes from less than 1 
up to 3000 microinches. 
uw The Brush “RMS” meter 

provides a constant visual 

check of average surface 
roughness, 


w Human error is eliminated 
by accurate power-driven 
pick-up, chart record and 
calibration in terms of an 
absolute standard. 


i@ Instantaneous chart of the 
surface profile is obtained. 


Check the chart paper against specifications, then send it along 
with your product to your customer. He will appreciate knowing 
absolutely that specifications have been met. 


The SURFACE ANALYZER 


*Trade Mark Reg. U. S. Pat. Off. 


For further information about this new product 
contact your nearest Brush representative or 


THE 


DEVELOPMENT CO. 


3405 PERKINS AVENUE © CLEVELAND 14, OHIO, U.S.A. 
MAGNETIC RECORDING DIV. e ACOUSTIC PRODUCTS DIV. 
INDUSTRIAL INSTRUMENTS DIV. © CRYSTAL DIVISION 


Canadian Representative: 
A. C. Wickman (Canada) Ltd., P. O. Box 9, Station N, Toronto 14 


AERONAUTICAL ENGINEERING 


REVIEW—AUGUST, 1949 


Materials (8) 
METALS & ALLOYS 


Tension Properties of Aluminum Alloys in the Presence 9 
Stress-Raisers. I—Effects of Triaxial Stress States on the 
Fracturing Characteristics of 24S-T Aluminum Alloy. A. w 
Dana, E. L. Aul, and G. Sachs. U.S., N.A.C.A., Technica] 
Note No. 1830, March, 1949. 55 pp., illus., figs. 17 references, 

Office of Naval Research and NACA Metallurgical Investigy. 
tion of a Large Forged Disc of Inconel X Alloy. Howard ¢@ 
Crossand J.W. Freeman. U.S., N.A.C.A., Technical Note No, 
1770, April, 1949. 31 pp., illus., figs. 12 references 

Elevated-Temperature Compressive Stress-Strain Data for 
24S-T3 Aluminum-Alloy Sheet and Comparisons With Extruded 
75S-T6 Aluminum Alloy. William M. Roberts and George J, 
Heimerl. U.S., N.A.C.A., Technical Note No. 1837, March, 
1949. ll pp., figs. 2 references. 

A Nickel-Aluminum-Molybdenum Creep Resistant Alloy, 
H. V. Kinsey and M. T. Stewart. Canadian Journal of Research, 
Section F, Technology, Vol. 27, No. 2, February, 1949, pp. 80-98, 
figs. 4 references. 


reference. 

Practical Problems of Light Presswork Production. J. A. 
Grainger. Sheet Metal Industries, Vol. 26, No. 263, March, 1949, 
pp. 531-534, 539. 

Low Temperature Properties of the Austenitic Stainless Steels, 
R. H. Henke. Product Engineering, Vol. 20, No. 4, April, 1949, 
pp. 104-107, figs. 7 references. 

The Aluminum and Magnesium Fabricating Industries in 
Japan Proper. G.H.Q.,S.C.A.P. Gt. Brit., British Intelligence 
Objectives Sub-Committee, Report No. B.I.O.S./J.A.P./P.R./848. 
7 pp., tables. Ownership, extent of damage, and annual capacity 
of rolling mills handling both light metals and copper, and copper 
alloys and light metals only. 

The Tensile Yield Strength of Certain Steels Under Suddenly 
Applied Loads. F. V. Warnock and J. B. Brennan. Institution of 
Mechanical Engineers, Proceedings, Vol. 159, War Emergency 
Issue No. 37, 1948, pp. 1-10, Discussion, pp. 14-23, diagrs., figs. 
9 references. 

Thermal Resistance Measurements of Joints Formed Between 
Stationary Metal Surfaces. N. D. Weills and E. A. Ryder. 
American Society of Mechanical Engineers, Transactions, Vol. 71, 
No. 3, April, 1949, pp. 259-267, figs. 

The Dynamic Yield Strength of Steel at an Intermediate Rate 
of Loading. A. F. C. Brown and R. Edmonds. Jnstitution of 
Mechanical Engineers, Proceedings, Vol. 159, War Emergency 
Issue No. 37, 1948, pp. 11-14, Discussion, pp. 14-23, illus., diagrs., 
figs. 

Thermal Contact Resistance of Laminated and Machined 
Joints. A. W. Brunot and Florence F. Buckland. American 
Society of Mechanical Engineers, Transactions, Vol. 71, No. 3, 
April, 1949, pp. 253-257, illus., diagrs., figs. 3 references. 

Protective Films; Natural Formation on Aluminum and its 
Alloys. F.A.Champion. Corrosion, Vol. 5, No. 3, March, 1949, 
pp. 92-97, figs. 19 references. 

The Distribution of Residual Stresses in the Rolling Proces® 
Chih-Chun Hsiao. Society for Experimental Stress Analysis 
Proceedings, Vol. 6, No. 2, 1948, pp. 141-149, illus., diagrs., figs: 
3 references. 

Recent Developments in the Mathematical Theory of Plas- 
ticity. William Prager. Journal of Applied Physics, Vol. 20, 
No. 3, March, 1949, pp. 235-241. 27 references. = 

A Mathematical Theory of Plasticity Based on the Concept,of 
Slip. S.B. Batdorf and Bernard Budiansky. U.S., N.A.C.A. 
Technical Note No. 1871, April, 1949. 33 pp., figs. 5 references. 

Discontinuous Solutions in the Theory of Plasticity. W. 
Prager. Studies and Essays, Presented to R. Courant on His 60th 
Birthday, January 8, 1948. New York, Interscience Publishers, 
Inc., 1948, pp. 289-300, figs. 14 references. $5.50. 

The analogy between the discontinuities of the first derivatives 
of the partial differential equations of the stress components across 
the lines of maximum shearing stress in a plastic medium in 4 
state of plane flow when under the action of given boundary 
stresses and the sonic discontinuities in the dynamics of compres 
sible flows. 
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AERONAUTICAL REVIEWS 


Theoretical Study of the Diffusion Constant for Self-Diffusion 
in Metals. M. Leichter. U.S., N.A.C.A., Technical Note No. 
1856, April, 1949. 14 pp., tables. 13 references. 


A Grain Boundary Model and the Mechanism of Viscous 
Intercrystalline Slip. T’ing-Sui Ke. Journal of Applied Phys- 
ics, Vol. 20, No. 3, March, 1949, pp. 274-280, figs. 22 refer- 
ences. 

On the Impact Behavior of a Material With a Yield Point. 
Merit P. White. Journal of Applied Mechanics, Vol. 16, No. 1, 
March, 1949, pp. 39-52, figs. 8 references. 


NONMETALLIC MATERIALS 


Ceramic Developments at the National Advisory Committee 
for Aeronautics. A. R. Bobrowsky. U.S., Central Air 
Documents Office ( Navy-Air Force), Technical Data Digest, Vol. 
14, No. 5, March 1, 1949, pp. 18-22, illus., diagrs. 

Modifications in procedures for the evaluation of ceramics and 
ceramic-metal materials include: the incorporation of a soak 
of 100°F. over-temperature under a load of 1,000 lbs-per sq. in. 
in the tensile evaluation and the provision of a helium atmosphere 
around the specimen grips and at the specimen proper to offset 
oxidation of the ceramics; a three-point loading system that 
minimizes the effect of flaws and determines a truer potentiality 
of the material; and the addition of a Globar furnace to thermal- 
shock apparatus. In the work on ceramels, difficulty is en- 
countered with carbides because, not only do the metals tend to 
oxidize, but the carbides tend to be converted to oxide, some so 
rapidly that they are unsuitable for any use. Itis noted by x-ray 
diffraction work, somewhat tentatively, that the metal in the 
oxides and carbides goes into solid solution in very great 
amounts, the extent of which is being determined by means of 
micro-hardness checks for a hardness gradient between the ce- 
ramic and metal portions. 

Dutch Report on Visit to I. G. Farbenindustrie, Leverkusen 
Synthetic Rubber and Allied Subjects. J. C. Derksen, R. 
Houwink, and others. Gt. Brit., British Intelligence Objectives 
Sub-Committee, Miscellaneous Report No. 84, 1947. 47 pp., 
diagrs., figs. British Information Services, New York. $1.45. 

The chemistry of polymerization, properties and methods of 
testing synthetic rubbers, and the properties and manufacture 
of synthetic latex, isocyanates, and chlorinated rubber. The 
appendix (in German) gives the properties and handling char- 
acteristics of rubber-metal bonding agents, Desmodur R, H, 
and T, and a recipe for the batch preparation of chlorinated rubber. 

Electrical Properties of Plastics. A. J. Warner. Electrical 
Communication, Vol. 26, No. 1, March, 1949, pp. 33-39, figs. 
5 references. 

Further Properties of Photoelastic Fosterite at Elevated 
Temperatures. M. M. Leven. Society for Experimental Stress 
Analysis, Proceedings, Vol. 6, No. 2, 1948, pp. 106-110, figs. 1 
reference, 

The Response of Certain Inorganic Phosphors to Far Ultra- 
violet Radiation. D. H. Tomboulian and E. M. Pell. Journal 
of Applied Physics, Vol. 20, No. 3, March, 1949, pp. 263-267, 
figs. 7 references. 

Laminating of Structural Wood Products by Gluing. A. C. 
Knauss and M. L. Selbo. U.S., Forest Products Laboratory, 
Madison, Wis., Report No. D1635, Revised October, 1948. 116 
pp.,illus., diagrs., figs. 15 references. 

Animal Glues: Their Manufacture, Testing, and Preparation. 
U.S., Forest Products Laboratory, Madison, Wis., Report No. 
D492, Revised December, 1948. 1lpp. 13 references. 

Drying and Conditioning Glued Joints. U.S., Forest Products 
Laboratory, Madison, Wis., Report No. D475, Revised August, 
1948. 7 pp., tables. 

Results of Accelerated Tests and Long-Term Exposures on 
Glue Joints in Laminated Beams. T. R. Truax and M. L. 
Selbo. U.S., Forest Products Laboratory, Madison, Wis., Report 
No. D1729, October, 1948. 24 pp.,illus., figs. 4references. 

Heat-Stabilized Compressed Wood (Staypak). R.M. Seborg, 
M.A. Millett, and A. J. Stamm. U.S., Forest Products Labora- 
tory, Madison, Wis., Report No. 1580, Revised December, 1948. 
20 pp., figs. 16 references. 

Fire-Retarding Coatings. Arthur Van Kleeck. U.S., Forest 
Products Laboratory, Madison, Wis., Report No. R1280, Re- 
vised December, 1948. 11 pp. 


SANDWICH MATERIALS 


Small Bending and Stretching of Sandwich-Type Shells. 
Eric Reissner. U.S., N.A.C.A., Technical Note No. 1832, 
March, 1949. 89pp.,figs. 10 references. 

A system of basic equations for the analysis of small deflection 
problems of sandwich-type thin shells which reduces to Love’s 
theory of thin shells when the transverse shear and normal stress 
deformability of the core of the sandwich is of negligible im- 
portance. The system of basic equations has been applied to a 
number of specific problems from the theory of plates, circular 
rings, circular cylindrical shells, and spherical shells, and it has 
been found that the effects of both transverse shear and trans- 
verse normal stress deformation may be of such magnitude that 
an analysis which disregards them gives values for deflections 
and stresses which are appreciably in error. 

Comparative Strengths of Some Adhesive-Adherend Systems. 
N. J. DeLollis, Nancy Rucker, and J.E.Wier. U.S., N.A.C.A., 
Technical Note No. 1863, March, 1949. 48 pp., illus., figs. 17 
references. 

Combinations of adhesives and adherends were studied to de- 
termine double-lap shear, tensile, long-time loading shear, and 
impact strengths. Adhesives were polyvinyl acetate, cellulose 
nitrate, resorcinal resin, casein, gum arabic, natural rubber, and 
neoprene. Adherends were stainless steel, aluminum alloy, 
paper-phenolic laminate, glass, birch wood, and hard rubber. 

Methods for Conducting Mechanical Tests of Sandwich 
Construction at Normal Temperatures. U.S., Forest Products 
Laboratory, Madison, Wis., Report No. 1556, Revised, October, 
1948. 35pp.,illus.,diagrs. 1 reference. 

Methods of Test for Determining Strength Properties of Core 
Material for Sandwich Construction at Normal Temperatures. 
U.S., Forest Products Laboratory, Madison, Wis., Report No. 
1555, Revised, October, 1948. 28 pp.,illus., diagrs. 

Fatigue of Sandwich Constructions for Aircrafts; Cellular- 
Hard-Rubber Core Material With Aluminum or Fiberglas- 
Laminate Facings, Tested in Shear. Fred Werren. U.S., 
Forest Products Laboratory, Madison, Wis., Report No. 1559-E, 
October, 1948. 7 pp., figs. 1 reference. 


Meteorology (30) 


Tables of the Relative Density of Humid Air. G.E. Rickwood. 
Canada, National Research Council, Division of Mechanical 
Engineering, Aerodynamics Laboratory, Report No. MA-207, 
July 19,1948. 33pp.,tables. 2references. 


Recommended Values of Meteorological Factors to Be Con- 
sidered in the Design of Aircraft Ice-Prevention Equipment. 
Alun R. Jones and William Lewis. U.S., N.A.C.A., Technical 
Note No. 1855, March, 1949. 14pp.,table. 11 references. 


Some Qualitative Results on the Electrification of Snow. D. 
C. Pearce and B. W. Currie. Canadian Journal of Research, 
Section A, Physical Sciences, Vol. 27, No. 1, January, 1949, pp. 
1-8, diagrs. 13 references. 

Observations of the electrical charges on falling and drifting 
snow, and experimental data as to the relative importance of the 
impact of snow particles on one another, of the melting of falling 
snow, and of the formation of rime on falling snow by the con- 
densation of water vapor as charge producing mechanisms. 
During blizzards the snow particles blowing along, or just above 
the hard surface of the drifted snow, carry a net negative charge, 
and the air at the 1 m. level has positive space charge densities 
that are from 10 to 100 times the normal positive space charge 
density. Extremely large charge separations can occur when a 
snow surface is eroded by an air blast and when snow is blown 
against snow and metal surfaces. A resultant negative charge 
appears on the heavier particles and the corresponding positive 
charge on either small ice particles or ions. This charge-pro- 
ducing mechanism is most effective at high air velocities and at 
low temperatures. The melting of newly fallen snow under con- 
ditions favorable to the escape of air bubbles does not show a 
charge separation. Condensation of water vapor and formation 
of rime on snow surfaces result in only very small charge separa- 
tions under laboratory conditions. 

A Phenomenological Theory of Radar Echoes From Meteors. 
D. W. R. McKinley and Peter M. Millman. Institute of Radio 
Engineers, Proceedings, Vol. 37, No. 4, April, 1949, pp. 364-375, 
figs. 17 references. 
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Winter Measurements of Ozone Over the Organ Mountains, 
New Mexico. Ralph Stair. U.S., National Bureau of Stand- 
ards, Journal of Research, Vol. 42, No. 2, February, 1949, pp. 
145-152, figs. 22 references. Available also as Research Paper 
No. RP1958. U.S. Govt. Printing Office, Washington. $0.10 

Polar Weather Flights. B.C. Haynes. Weatherwise, Vol. 1, 
No. 6, December, 1948, pp. 128-131, illus. 

Midwinter Temperature Antics in the Black Hills (Chinook 
Winds). D.C. Cameron. Weatherwise, Vol. 1, No. 6, Decem- 
ber, 1948, pp. 126, 127, 138, figs. 

Remarks on Long Range Weather Forecasting. Jerome 
Namias. Weatherwise, Vol. 1, No. 2, April, 1948, pp. 23-26, 39, 
illus., figs. 3 references. 

The Weather Types of North America. Robert D. Elliott 
Weatherwise, Vol. 2, No. 1, February, 1949, pp. 15-18, figs 

Weather Ships on the North Atlantic. I. Jnteravia, Vol. 4, 
No. 3, March, 1949, pp. 132-135, illus. 

Lowest Temperatures in the Northern Hemisphere. Arnold 
Court, Norman Sisenwine, and George S. Mitchell. Weather- 
wise, Vol. 2, No. 1, February, 1949, pp. 10, 11, 22, fig 

Induced Precipitation; Preliminary Experiments on Seeding 
a Variety of Clouds With Dry Ice. D. Fraser. Canada, Na- 
tional Research Council, Division of Mechanical Engineering, 
Aerodynamics Laboratory, Report No. M R-4, January 18, 1949. 
22 pp., tables. 

On the Variability and Reliability of Precipitation. T. E. W. 
Schumann and J. S. Mostert. American Meteorological Society, 
Bulletin, Vol. 30, No. 3, March, 1949, pp. 110-113, figs 

Studying Hurricanes From the Inside. R. H 
Weatherwise, Vol. 1, No. 4, August, 1948, pp. 84-86, illus 

Hurricane Detection by Radar. Harry Wexler. | 
wise, Vol. 1, No. 4, August, 1948, pp. 78, 79, figs. 

Finding and Tracking the Hurricane. Milton L. Blane and 
Ernest Carson. Weatherwise, Vol. 1, No. 4, August, 1948, pp. 
73-75, 90, illus. 

Probing and Thunderstorm. Horace R. Byers. Weatherwise, 
Vol. 1, No. 3, June, 1948, pp. 47-50, illus., figs. 

Infiow Patterns of Thunderstorms as Shown by Winds Aloft. 
Horace R. Byers and Edwin C. Hull. American Meteorological 
Society, Bulletin, Vol. 30, No. 3, March, 1949, pp. 90-96, figs. 9 
references. 

Types of Solid Precipitation in Snowstorms. Vincent J. 
Schaefer. Weatherwise, Vol. 1, No. 6, December, 1948, pp. 124, 
125, figs. 

Note on the Occurrence of Non-Frontal Fog or Mist at Dublin 
Airport During the Period October to February (1939 to 1947). 
S. L. Tierney. Jreland, Department of Industry and Commerce, 
Meteorological Service, Technical Note No. 10, January 15, 1949 
5 pp., fig. (Advance Issue.) 

Micrometeorology at Brookhaven. David M j 
Weatherwise, Vol. 1, No. 5, October, 1948, pp. 95-98, 107, illus 


Military Aviation (24) 


A Special Study of Operation ‘‘Vittles’’; The Story of the 
Berlin Airlift. Aviation Operations Magazine, Vol. 1, No. 5 
Special Issue April, 1949, pp. 1-120, illus., diagrs., figs 

Atomic Bomb—The X-Factor of Military Policy. H. B. Seim. 
United States Naval Institute, Proceedings, Vol. 75, No. 4, April, 
1949, pp. 387-393, illus. 

The Office of the General Counsel of the Air Force. Brackley 
Shaw. Journal of Air Law and Commerce, Vol. 16, No. 1, 
Winter, 1949, pp. 1-13. 

Air Training Station, USN (Pensacola, Fla.). James Mona- 
han. Skyways, Vol. 8, No. 5, May, 1949, pp. 30-32, 58, 62, illus. 

Canadian Jubilee; R.C.A.F. Activities Over a Quarter of a 
Century. Flight, Vol. 55, No. 2021, March 31, 1949, pp. 366- 
368, illus. 

The RCAF in Time of Peace. Aircraft and Airport, Vol. 11, 
No. 3, March, 1949, pp. 9, 10, diagr. 

The U.S. Air Force in Power Politics. Alexander P. De 
Seversky. Air Affairs, Vol. 2, No. 4, Winter, 1949, pp. 477- 
490. 

The character of modern warfare requires the initial establish- 
ment of air superiority. This can only be achieved by a self- 
sufficient strategic air force, served by both Army and Navy, 
and independent of foreign bases. Such a military force could 
be effective in power politics and without combat maintain a 
lasting peace. 


AUGUST, 1949 


Aviation and International Relations. William F. Ogbum, 
Air Affairs, Vol. 2, No. 4, Winter, 1949, pp. 523-538. 

Zero Minus Five?; Treaties in the Era of Aerial Warfare, 
Interavia, Vol. 4, No. 2, February, 1949, pp. 80-83, illus. 

Die kombinierten britischen Flotten- und Flugwaffenmap. 
over; vom 7. bis 11. Dezember 1948 (British Combined Aj, 
Fleet Maneuvers, December 7 to 11, 1948). Flugwehr und- Tech. 
nik, Vol. 11, No. 2, February, 1949, pp. 35, 36. 

Die Luftoperationen im judisch-arabischen Krieg; Bis zum 
Inkrafttreten des dritten Waffenstillstandes (Air Operations jp 
the Jewish-Arabian War up Until the Third Armistice). The 
Weber. Flugwehr und -Technik, Vol. 11, No. 2, February, 1949, 
pp. 32-35. 1 reference. 

Entwicklung und kriegsentscheidende Bedeutung der Luft 
kriegfiihrung im zweiten Weltkrieg (The Development anj 
Military Significance of Air-Warfare Doctrine in the Second 
World War). Georg. W. Feuchter. Flugwehr und -Technik, 
Vol. 11, No. 2, February, 1949, pp. 27-32. 


Navigation (29) 


A Comparison of the Polar Stereographic, Gnomonic, and 
Transverse Mercator Projections for Polar Aeronautical Charts, 
A. M. Weber. U.S., Civil Aeronautics Administration, Teth 
nical Development Note No. 42, January, 1947. 14pp.., figs. 

The Position Plotter. A.M. Weber. U.S., Civil Aeronautis 
Administration, Technical Development Report No. 88, December, 
1948. 5 pp., figs. 

Air Force Navigation, 1948. P.V.H. Weems. United States 
Naval Institute, Proceedings, Vol. 75, No. 4, April, 1949, pp 
429-433, illus. 

Routine Air Force weather training flights with B-29s to 
study and compare navigation equipment, methods, and tech 
niques for normal and for high-latitude operations. For high 
latitude flight, navigators need special training in electromits 
loran, radar, radio, and radio D/F. 


Ordnance & Armament (22) 


Airborne Ordnance; U.S. Weapon Designers are Striving 
to Make Our Guns Air-Transportation. H. B. Sayler. 
nance, Vol. 33, No. 173, March-April, 1949, pp. 331, 332, illus. 

Mechanische Ziinder (Firma DixiS.A., Le Locle) fiir Geschosse 
der schweren Fliegerabwehr und der Artillerie (A Mechanical 
Fuse for Heavy Antiaircraft Shells and Artillery). H. Don 
atsch. Flugwehr und -Technik, Vol. 11, No. 2, February, 1948, 
pp. 36-40, diagrs. 


Parachutes 


Stratojet’s Big Brake. Boeing Magazine, Vol. 14, No. 3, 
March, 1949, p. 15, illus. 


Personal Flying (42) 


Bonanza (Beech) Conquers Pacific Setting New World Record. 
The Beech Log, January-February, 1949, pp. 2-4, 22, 23, illus 
Odom’s nonstop flight from Honolulu to Oakland, Calif., ina 
standard-line model Beech light plane. 

The Used Plane Market. W. Hayward Powers, Jr., ant 
Philip E. George. Flying, Vol. 44, No. 5, May, 1949, pp. 3, 
37, 68, illus. 


Photography (26) 


Calibration of Photographic Lens Markings. U.S., Nationil 
Bureau of Standards, Technical Report No. 1329, March, 1949 
4pp. 3 references. 

The Use of Aerial Photographs in Geology. C. H. Summe 
son. Engineering Experiment Station News, Ohio State Unt 
versity, Vol. 21, No. 1, February, 1949, pp. 35-39. , 

Photogrammetry as an Aid to Engineering. George D. Whit 
more. Engineering Experiment Station News, Ohio State Unt- 
versity, Vol. 21, No. 1, February, 1949, pp. 40-45. 

Simple Uses of Photogrammetry by Surveyors. Earl Church. 
Engineering Experiment Station News, Ohio State Universit 
Vol. 21, No. 1, February, 1949, pp. 11-18, fig. 
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14, No, 3, 
A new electronic answer to extreme tempera- level, its cabin oa - maintained precisely 
. . at the temperature the pilot selects. 
control problems. Designed by AiResearch, The Brain” 
this device anticipates temperature changes— ability of AiResearch to design and manufacture spe- 
vorid Rea moves to correct them before they occur! cialized equipment for hard-to-do jobs. It indicates 
Calif, ina Useful in maintaining aircraft cabin and engine why nearly every type of high-altitude and jet aircraft 
temperatures at a pre-selected level, the “Weather produced in the U.S. carries AiResearch equipment. 
ers, Jr., and Brain” can be adapted for use wherever extremely ee Whatever your field— AiResearch engineers 
1949, pp. 36, close temperature regulation is required. —designers and manufacturers of rotors oper- 
About the size of a human brain, the electronic ating in excess of 100,000 rpm—invite your 
regulator receives signals from highly sensitive “pin | toughest problems involving high speed wheels. 
head” temperature anticipators...transforms them Specialized experience is also available in 
_ into command signals to electrically actuated by-pass creating compact turbines and compressors; 
S., Nation valves which control the mixture of hot and cold air. actuators with high speed rotors; air, gas 
March, 148) Thus, even if a plane is diving at supersonic speedfrom and liquid heat exchangers; air pressure, 
— the blue cold of 40,000 feet to 100-degree heat at sea temperature and other automatic controls, 
o State Unt 
ge D. Whit A A) An inquiry On your company 
vio State Une € S ©) rC letterhead will receive prompt attention. 
DIVISION OF AiResearch Manufacturing Company 
Earl Church. 
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Aerial Photography for Civil Engineers and Surveyors of Ohio. 
Lloyd Herd. Engineering Experiment Station News, Ohio State 
University, Vol. 21, No. 1, February, 1949, pp. 27-34, illus., fig 

The NACA High-Speed Motion-Picture Camera Optical 
Compensation 40,000 Photographs Per Second. Cearcy D 


Miller. U.S., N.A.C.A., Report No. 856, 1946. 17 pp., illus., 
diagrs. 18 references. U.S. Govt. Printing Office, Washington 
$0.15. 


An Electro-Optical (Kerr-cell) Shutter for Photography. A 
M. Zarem, F. R. Marshall, and F. L. Poole. Electrical Engi 
neering, Vol. 68, No. 4, April, 1949, pp. 282-288, illus., diagrs., 
figs. 24 references. 

Notes on Representative Types of Photogrammetric Equipment 
and Their Uses. A. C. Bendixen. Engineering Experiment 
Station News, Ohio State University, Vol. 21, No. 1, February, 
1949, pp. 6-10, illus. 


Power Plants 


Charakteristik und Méglichkeiten des Riickstossfluges (The 
Nature and Possibilities of Reaction Propulsion Flight). E 
Wetter. Protar, Vol. 15, No. 1/2, January-February, 1949, pp 
1-4, diagrs., figs. 

Nuclear Power for Aircraft. Andrew Kalitinsky. Air Affairs, 
Vol. 2, No. 4, Winter, 1949, pp. 539-545 

The Art of the Aviation Engine; The First Louis Bleriot 
Lecture. F. R. Banks. Jndian Aviation, Vol. 33, No. 1, Jan 
uary, 1949, pp. 16, 18-32. 

A discussion of the factors that affect the initial conception, 
design, fabrication, development, and commercial production of 
aircraft engines. It shows the importance of the policies of the 
government and the manufacturer in determining the eventual 
success of an engine design. 


JET & TURBINE (5) 


Experimental and Theoretical Studies of Surging in Con- 
tinuous-Flow Compressors. Robert O. Bullock, Ward W. 
Wilcox, and Jason J. Moses. U.S., N.A.C.A., Report No. 861, 
1946. 13 pp., illus., diagrs., figs. 8 references. U.S. Govt. 


Printing Office, Washington. $0.15. 

Data obtained from instrument recordings of the magnitude 
and frequency of pressure pulsations during surging and from ex- 
perimental studies of the transition from steady to surging flow, 
the phase relation of static, total and velocity pressures during 
surging, the effect of changes in the volume of the compressor 
system and impeller tip speed on the frequency, and the magni 
tude of the pulsations usually showed a transition region char- 
acterized by erratic pulsations of small magnitude to exist be 
tween the region of stable operation and the point where definite 
surging begins. The uniformity of the pulsation frequency 
throughout the system indicated that the system surged as a 


unit. Although the pressure pulsations were periodic, their 
variations with respect to time were frequently nonsinusoidal 
Decreasing the volumetric capacity of the external pipes in- 
creased the frequency and decreased the amplitude. Both 
depended on a complex relation of the capacity and the resist- 


ance of each component of the system. If, as it appears, surging 
is a manifestation of an instability of flow in a compressor, the 
compressor characteristic curve must be positive and a time 
interval must exist between a change in flow conditions within 
the compressor and the static-pressure adjustment in the ex- 
ternal pipes. Therefore, the surge-free range of any compressor 
could be extended or the magnitude of the surging pulsations 
could be reduced either by reducing the magnitude of the positive 
slope of the characteristic curve or by changing the volumetric 


capacity of the compressor components. 

Laboratory Evaluation of a Method Proposed by Gnam for 
Measuring the Temperature of Rotating Parts. Andrew | 
Dahl and Paul D. Freeze. U.S., National Bureau of Stand 
ards, Journal of Research, Vol. 41, No. 6, December, 1948, pp 
601-607, illus., diagrs., figs. Available also as Research Paper 
No. RP1942. U.S. Govt. Printing Office, Washington. $0.10 

A rotating circuit, consisting of a thermocouple in series with 
the rotor coils of a converter, and a stationary circuit, consisting 
of the stator coils of the converter and a transformer, are linked 
magnetically. One thermocouple junction is fixed to the ro- 
tating part whose temperature is to be measured, and the other 


protrudes from a hollow shaft into a furnace. The temperature 
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of the rotating part is indicated by the e.m.f. of the st itionary 
circuit in which an oscilloscope is used as a null indicator 

Provisional Symbols and Definitions for Aircraft Turbines 
U.S., N.A.C.A., Technical Note No. 1508, March, 1949. 18 
pp., figs. 1 reference. Standards for physical constants, typ. 
bine nomenclature, and symbols prepared by the N.A.CA 
Subcommittee on Turbines. 

Comparison Between Predicted and Observed Performance of 
Gas-Turbine Stator Blade Designed for Free-Vortex Flow. 
C. Huppert and Charles MacGregor. U.S., N.A.C.A., Tegh. 
nical Note No. 1810, April, 1949. 55 pp., diagrs., figs 
ences. 

An Independent Turboprop. P. Destival. Aeronautics, Vol 
20, No. 4, March, 1949, pp. 65, 66. (Extended summ iry of a 
paper: French Turbopropeller and Turboreaction Engines.) 

New Jet Engine (J-47) Develops Increased Thrust. Mg. 
chine Design, Vol. 21, No. 4, April, 1949, p. 126, illus. 

Double Mamba; Siamese Twin Turboprops With Coaxial 
Drive. Flight, Vol. 55, No. 2021, March 31, 1949, pp. 373 
377, illus., diagrs., figs. 

Dart (RDa.I) Type-Tested at 1,250 s.h.p. 
No. 2021, March 31, 1949, pp. 362, 363, 377, illus. 

Jets Are Jumping. George Ricker. The Illinois Techno. 
graph, Vol. 64, No. 5, February, 1949, pp. 8, 9, 30, 32, 34, 36, 
illus. History of jet power and of jet engines, and the operation 
of the four basic types: the ram-jet, pulse-jet, radial flow turbo. 
jet, and axial flow turbojet. 

Jets for Light Aircraft. The Light Plane, Vol. 2, No. Ul, 
February, 1949, pp. 11, 12, diagr. 

New Jet Engine Test Cell. Ryan Reporter, Vol. 1, No. 2, 
February, 1949, p. 13, illus. Design features of the Ryan 
Aeronautical Company’s jet-engine test cell. 


7 refer. 


Flight, Vol. 55, 


RECIPROCATING (6) 


The Beech Twin-Quad Power Plant. J. W. Massey. Aero- 
nautical Engineering Review, Vol. 8 No. 6, June, 1949, pp. 30-36, 
illus., diagrs 

Twin units of two horizontally opposed engines that are com- 
pletely submerged inside the wing give higher performance than 
the conventional four-engined airplane of the same gross weight 
and power; especially for the one-engined-inoperative condition 
An inoperative engine is automatically disengaged from the 
propeller main gearbox by a multiple-disc clutch in which 
spiral splines separate the clutch discs and allow disengagement 
without affecting the propeller or the other engine. The eff- 
ciency of a unit after disengagement of one engine is increased 9 
that more than three-engine thrust is provided. Identity of the 
inoperative engine is indicated positively by zero tachometer and 
oil-pressure readings. The need for feathering the propeller is 
eliminated. If the engine restarts, the torque will automatically 
cause re-engagement of the engine. 

Cylinder-Temperature Correlation of a Single-Cylinder 
Liquid-Cooled Engine. Benjamin Pinkel, Eugene J. Man- 
ganiello, and Everett Bernardo. U.S., N.A.C.A., Report No 
853, 1946. 15 pp., figs. 7 references. U.S. Govt. Printing 
Office, Washington. $0.15. 

An analysis based on nonboiling forced-convection heat- 
transfer theory. Semiempirical expressions, for the average head 
and barrel temperatures, are derived as functions of the engine 
conditions and temperature, the flow rate, and the physial 
properties of the coolant. The physical properties of the coolant 
that appear in this equation are the thermal conductivity and 
specific heat, and the viscosity. In the region of operation where 
forced convection is the controlling cooling phenomenon, Cor 
relation of the cooling performance of various coolants on the 
basis of these coolant physical properties can be expected. The 
correlation equation developed will be inaccurate where ap 
preciable boiling of the coolant occurs on the engine walls 

Analysis of Cooling Limitations and Effect of Engine-Coolitg 
Improvements on Level-Flight Cruising Performance of Four 
Engine Heavy Bomber. Frank E. Marble, Mahlon A. Mille, 
and E. Barton Bell. U.S., N.A.C.A., Report No. 860, 19% 
13 pp., diagrs., figs. 10 references. U.S. Govt. Printing Offiee, 
Washington. $0.15. 

A comparison of performance of an airplane with a standart 
engine and an airplane with an engine modified by an injectio 
impeller and ducted head baffles, in order to improve its cooling 
characteristics, showed that the maximum specific range © 
creased as much as 38 per cent for operation where wide cowl- 
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chart below: 


... You get them all in one metal 


MO 


You might think that “K’* Monel 
for the aviation industry. What ot 
properties to meet aviation eng 
Look at its range of mechanical 


NOMINAL MECHANICAL PROPERTIES RANGE OF “K” MONEL | 
COMPOSITION TENSILE YIELD STRENGTH ELONGATION HARDNESS IZOD IMPACT 
(per cent) CONDITION STRENGTH 0.2% Offset in 2 in. Brinell STRENGTH 
1000 psi. 1000 psi. per cent 3000 kg. ft.-lb. 

ROD AND BAR | 
Ni 66.0 As Hot-rolled 90-120 40- 90 45-25 140-240 120+ | 
Cu 29.0 Heat treated 140-160 100-120 30-20 265-300 40 
Al 2.75 As Cold-drawn 100-135 70-100 35-13 175-260 56 | 
Fe 0.9 Heat treated 140- 170 100-130 30-15 265-320 26 


Check over these 6 important advantages that 
“K" Monel offers you. 


/ Age hardenable to high strength . .. equal in strength 


and toughness: to many heat-treated alloy steels. 
Corrosion resistant ... highly resistant to cunosive 
aeronautical conditions. 
Heat resistant. “K” Monel retains its high strength at 
temperatures up to 800°-900° F 
"A Resistant to sub-zero cold, Tests show “K” Monel’s 
strength and hardness increases without any appreciable 
loss of ductility in sub-zero cold. “K” Monel valve parts handle 
liquid oxygen at —300° F. with full safety. 
/ Non-magnetic ...“K” Monel remains non-magnetic 
down to —150°F. It is recommended for parts used in 
Of near compasses and other sensitive magnetic equipment. 
/ Easily welded. Can be welded by oxy-acetylene or 
metal-arc processes. “K” Monel welds possess80% of the 
mechanical properties of the parent metal in its annealed state. 


MONEL* * MONEL * MONEL EMBLEM 
R"* MONEL* INCONEL* 
NICKEL * NICKEL * NICKEL 


OF SERVICE 


VOYVCIS « 


THROUGH PROPER METAL SELECTION 


NICKEL ALLOYS 


“K” Monel has turned in long, dependable performances 
in aircraft instruments and automatic pilots. Aeronautical 
springs, diaphragms, valve seats, pump rods and stems are 
some of the other applications in which “K” Monel has given 
trouble-free service. 

Best of all, “K” Monel is readily available in all the stand- 
ard mill forms. 

While “K” Monel is machinable, easy-cutting “KR” Monel 
is often recommended for parts requiring intricate machining. 
“KR” Monel is also age hardenable — use it for precision parts 
that must withstand heavy loads in corrosive conditions. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


Send for illustrated technical bulletin 
“Engineering Properties of ‘K’ Monel.” 
It contains tables of mechanical proper- 
ties and physical constants... work- 
ing instructions and heat-treating 
data for both “K” Monel and “KR” 
Monel. The coupon will bring you 
a copy. Fill it in and mail today. 
*Reg. U.S. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


Send me a copy of engineering bulletin T-9 . .. 
“Engineering Properties of ‘K’ Monel.” 


State........ 
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flap angles and enriched mixtures are required to cool the stand- 
ard engine. The modifications allow either an increase of more 
than 10,000 ft. in operating altitude at a given airplane weight or a 
gross-weight increase of from 10,000 Ibs. at sea level to 35,000 Ibs. 
at all operating altitudes above 10,000 ft. 

Analysis of Spark-Ignition Engine Knock as Seen in Photo- 
graphs Taken at 200,000 Frames Per Second. Cearcy D. Miller, 
H. Lowell Olsen, Walter O. Logan, Jr., and Gordon E. Oster- 
strom. U.S., N.A.C.A., Report No. 857, 1946. 11pp., diagrs., 
figs. 26 references. U.S. Govt. Printing Office, Washington. 
$0.15. 

The type of knock in the spark-ignition engine, which involves 
violent gas vibration, originates as a self-propagating disturbance 
starting at a point in the burning or autoigniting gases and 
spreading out from that point through the incompletely burned 
gases at a rate as high as 6,800 ft. per sec., which is about twice 
the speed of sound in the burned gases. Apparent formation of 
free carbon particles in both the burning and the burned gas is 
observed within 10 microsec. after the passage of the knock dis- 
turbance through the gases. 

Improved Techniques in the Study of Engine Firing Orders 
Using the Vectorscope. G. J. Dashefsky. American Society 
of Mechanical Engineers, Transactions, Vol. 71, No. 3, April, 
1949, pp. 235-244, illus., diagrs., figs. 

Manufacturing the Alvis Leonides. James Hay Stevens 
Aircraft Engineering, Vol. 21, No. 241, March, 1949, pp. 76 
84, illus., diagrs., figs. 

Analysis of Altitude Compensation Systems for Aircraft 
Carburetors. Edward W. Otto. U.S., N.A.C.A., Technical 
Note No. 1874, May, 1949. 38 pp.,diagrs.,fig. 1 reference 

Pratt & Whitney “Twin Wasp E.” Aero Digest, Vol. 58, No 
3, March, 1949, p. 114, illus., diagrs. 

Ryan Manifolds—Up Front Since 1927. Ryan Reporter, 
Vol. 1, No. 2, February, 1949, p. 8, illus. 


ROCKET (4) 


Some Observations on the Problems of Rocket-Motor Cooling 
Design. J. L. B. Selwood. American Rocket Society, Journal, 
No. 76, March, 1949, pp. 16-26, diagrs., figs. 6 references 

The Prospects of Jet-Reaction Flight. I. Eugen Saeng 
American Rocket Society, Journal, No. 76, March, 1949, pp 
41, diagrs., figs. 


Production (36) 


Building the (Fairchild Packet) C-119. The Pegasus, April, 
1949, pp. 1-6, 8, 9, illus., diagrs. Manufacture planned to allow 
expansion of current low-volume production. 

Building the Brabazon. The Aeroplane, Vol. 76, No. 1970, 
March 11, 1949, pp. 275-277, illus. Pictorial summary of the 
various stages in the construction of the Brabazon. 

It’s Moving Day. Ryan Reporter, Vol. 1, No. 2, February, 
1949, pp. 6, 7, 13, illus. The roll of plant engineering in the 
Ryan Aeronautical Company’s aircraft production. 

Electric Spot-Welding of Pressed Sheet Parts in the Serial 
Manufacture of the Secan ‘“‘Courlis’” Personal Aircraft. G. 
Bruner. Jnteravia, Vol. 4, No. 2, February, 1949, pp. 93-96, 
illus., diagrs. 


Propellers (11) 


The Influence of Blade-Width Distribution on Propeller 
Characteristics. Elliott G. Reid. U.S., N.A.C.A., Tech- 
nical Note No. 1834, March, 1949. 141 pp., illus., figs., tables 
14 references. 

Force and wake survey tests on a three-blade model propeller 
characterized by equal activity factors and dissimilar blade-plan 
forms showed that although their efficiency envelopes differed in- 
consequentially, it was found that blades tapered from broad 
roots to narrow tips were more efficient than blades of relatively 
uniform width when operating at power coefficients greater than 
0.1 and at advance ratios less than those for maximum efficiency. 
An explanation of the difference is deduced from wake survey 
data. Incidental results are evidence of nonindependence of 
blade elements and of the undesirability of highly cambered blade 
profiles. 

Calculation of Counterrotating Propellers. F.  Ginzel. 
(ZWB, Forschungsbericht Nr. 1752, January 25, 1943) Ss... 


N.A.C.A., Technical Memorandum No. 1208, March, 1949 
61 pp., figs. 16 references. 

A method, similar to Walchner’s for the calculation of th 
single propeller in the free air stream, is developed for counter. 
rotating propellers and the results are compared with tey 
measurements. Important design dimensions, simple formulas 
for the gain in ideal efficiency, and a survey of the behavior of 
the propeller for various operating conditions are given 

Propeller Flutter. M.J.Turnerand James B. Duke. Journ) 
of the Aeronautical Sciences, Vol. 16, No. 6, June, 1949, pp. 323- 
336, figs. 16 references. 

A procedure for the analysis of classical subsonic torsiop. 
bending flutter of propellers, which extends the earlier work by 
Loring for nonrotating airfoils. Generalized coordinates and 
matrix notation are employed in the analysis. Vibration mode 
of a nonrotating blade are employed as basic displacement 
shapes. The flutter equations may be formulated for a single 
blade without loss of generality with respect to the mechanism 
of flutter. Because of initial twist, the blade elements undergo 
vibratory displacements in the direction parallel to the relative 
wind and create additional lift forces and moments. These haye 
been incorporated in the analysis. Theoretical expressions are 
derived for the required aerodynamic coefficients. An iteratiye 
procedure is outlined for the calculation of flexural modes ofa 
nonrotating blade. Because of the presence of centrifugal 
coupling terms in the equations of equilibrium, changes in mode 
shape with rotational speed are taken into account. 

On Wind Tunnel Tests and Computations Concerning the 
Problem of Shrouded Propellers. W. Kruger. (ZWB, For. 
schungsbericht Nr. 1949, January 21, 1944.) U.S., N.A.CA, 
Technical Memorandum No. 1202, February, 1949. 79 pp, 
illus., diagrs., figs. 11 references. 

Effect of the shape of propeller and shroud upon the aerody- 
namic coefficients of the propulsion unit. The highest efficiency 
measured in wind-tunnel tests, 0.71, can be improved by shroud 
profiles of small chord and thickness. The use of a nose split 
flap doubles the static thrust of thin shroud profiles with small 
nose radius. Calculations are based on the assumption that the 
slipstream cross section depends solely on the shape of the shroud 
and not on the propeller loading. This is confirmed experi- 
mentally and by flow photographs for a shroud with small cir- 
culation. Calculation and tests for efficiency and static thrust 
are in good agreement. 

Aeromatic’s New Altitude Control;' Manually Selective 
Device Affords Infinite Number of r.p.m. Settings. Aviation 
Week, Vol. 50, No. 13, March 28, 1949, p. 28, illus. 

A Statistical Note on the Variation of Porosity of Nylon Fabric 
to Specification D.T.D. 556A. A. Glaskin. Gt. Brit., Aero- 
nautical Research Council, Reports and Memoranda No. 2313, 
June, 1945. 12 pp., figs. British Information Services, New 
York. $0.90. 


Research Facilities (50) 


Discussion of German Aeronautical Research. Floyd K. 
Beach, J. J. Green, and others. The Engineering Journal, Vol. 
32, No. 3, March, 1949, pp. 137-140, fig. 


Rotating Wing Aircraft (34) 


Limitations in Helicopter Design. J.A.J. Bennett. Helicop 
ter Association of Great Britain, Journal, Vol. 1, No. 1, July- 
August-September, 1947, pp. 2448, illus., diagrs., figs 

New Utility Helicopter (Doman Pelican) Being Built. Avi- 
tion Week, Vol. 50, No. 13, March 28, 1949, p. 14, illus. 

Propeller Copters Are Funny Birds. Popular Science Monthly, 
Vol. 154, No. 4, 1949, pp. 140, 141, illus. Basic designs proposed 
for aircraft incorporating both fixed and rotating wings 

Looping Helicopter (Piasecki XHJP-1). Canadian Aviation, 
Vol. 22, No. 4, April, 1949, pp. 23, 42, illus. 

Stanley Hiller’s New Windmill (Hiller 360). Gaither Littrell. 
Flying, Vol. 44, No. 5, May, 1949, pp. 34, 35, 73, illus 

Some Problems of Helicopter Operation and Their Influence 
on Design. Reginald Brie. Helicopter Association of Grett 
Britain, Journal, Vol. 1, No. 1, July-August-September, 1947, 
pp. 5-23, illus. 

The Use of Wind Machines and Helicopter Flights for Frost 
Protection. Robert T. Small. American Meteorological Society, 
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Specify HAGAN THRUSIORQ 


when you buy dynamometers 


from these leading manufacturers 


# GENERAL ELECTRIC 


DYNAMATIC 


Dynamatic Corporation, Kenosha, Wisconsin, 
builds dynamometers to fit virtually every testing 
requirement — and Hagan THRUSIORQ is fea- 
tured equipment for the measurement of torque. 
Shown here is a Dynamatic Universal dyna- 
mometer equipped with a double Hagan 


THRUSIORQ. 


The General Electric Company is now prepared 
to supply dynamometers which employ Hagan 


THRUSIORQ as the torque-measuring 
instrument. The THRUSIORQ-equipped 
dynamometer shown here is a_ water- 
cooled induction type rated 250 horse- 
power, 2,000/6,000 revolutions per 


minute. 


For full information on Hagan 
THRUSIORQ. fill in the coupon below 
or write, describing the application in 
which you are interested, to Hagan Cor- 
poration, Hagan Building, Pittsburgh 
30, Pennsylvania. 


@ WESTINGHOUSE 


Westinghouse Electric Corporation will also supply 
Hagan THRUSIORQ as original equipment on dyna- 
mometers manufactured by them. Shown here is a 
Westinghouse cradle dynamometer and THRUSTIORQ 
assembly ready for shipping. Dynamometer is of the 
DC type, 100 horsepower, 1,050/4,000 revolutions per 


Hagan Corporation, Hagan Building 

Pittsburgh 30, Pa. 

Please send me information on Hagan THRUSTORQ par- 
ticularly in relation to: 


NAME........ 


COMPANY 


STREET 


CIEY......... 


HAGAN 
HALL 


HAGAN THRUSIORQ BUROMIN 


measuring thrust and torque Wi PA CALGON 


83 
| 
Le id i \ 
i 
ad 


84 AERONAUTICAL ENGINEERING REVIEW—AUGUST, 1949 


Bulletin, Vol. 30, No. 3, March, 1949, pp. 79-85, illus., figs. 
1 reference. 

Investigations of the use of stationary wind machines and 
low-helicopter flights as a means of mixing the layer of warm air 
that normally exists during the night at 300 to 800 ft. with the 
colder surface layer. 


Sciences, General (33) 


The Morphological Method of Analysis and Construction. 
F. Zwicky. Studies and Essays, Presented to R. Courant on 
His 60th Birthday, January 8, 1948. New York, Interscience 
Publishers, Inc., 1948, pp. 461-470. 2references. $5.50 


MATHEMATICS 


The Statistical Analysis of Experimental Data. B. Saravan 
Aircraft Engineering, Vol. 21, No. 241, March, 1949, pp. 64-7 
75, figs. 


characteristics of observed frequency distributions which 
limited to a normal, and for which only parameters associat 
with the normal curve of error are required, is extended t 
description of nonnormal distributions and to the determination 
of some of their characteristics. An illustrative analysis is given 
of unimodal skew frequency distributions, one positive and the 
other negative. The method is, in principle, independent of 
lengthy numerical calculations, reduces the tendency to cumula 
tive error, and enables a visual check at all stages. 

Some Analytical Aspects of the Problem of Smoothing. 

J. Schoenberg. Studies and Essays, Presented to R. ( 
on His 60th Birthday, January 8, 1948. New York, Interscience 
Publishers, Inc., 1948, pp. 351-370. Qreferences. $5.50 

Some Remarks on the Inequality of Tchebychef. Herber 
Robbins. Studies and Essays, Presented to R. Courant on Hi 
60th Birthday, January 8, 1948. New York, Interscience Pub- 
lishers, Inc., 1948, pp. 345-350. $5.50. 

Das Eigenwertiproblem von Au + Au = 0 in Halbrohren (The 
Eigen-Value Problem Au + Au = 0 in Half Tubes). Franz 
Rellich. Studies and Essays, Presented to R. Courant on Hi 
60th Birthday, January 8, 1948. New York, Interscience Pub 
lishers, Inc., 1948, pp. 329-334. $5.50. 

On a Theorem of Frobenius. Hans Rademacher. Studies 
and Essays, Presented to R. Courant on His 60th Birthday, 
January 8, 1948. New York, Interscience Publishers, Inc., 
1948, pp. 301-805. 1 reference. $5.50. 

Arithmetical Methods for the Dating of Babylonian Astronom- 
ical Texts. O. Neugebauer. Studies and Essays, Presented to 
R. Courant on His 60th Birthday, January 8, 1948. New York, 
Interscience Publishers, Inc., 1948, pp. 265-275. $5.50. The 
solution of difference sequences of the first and second order 
which periodically increase and decrease between given limits 

Functions on a Metric Space and a Setting for Isoperimetric 
Problems. Marston Morse. Studies and Essays, Presented 
to R. Courant on His 60th Birthday, January 8,1948. New York, 
Interscience Publishers, Inc., 1948, pp. 253-263. 2 references 
$5.50. 

On the Convergence of Solutions of Difference Equations. 
Hans Lewy. Studies and Essays, Presented to R. Courant on 
His 60th Birthday, January 8, 1948. New York, Interscience 
Publishers, Inc., 1948, pp. 211-214. 1 reference. $5.50. A 
study in explicit terms of the passage to the limit of the solution 
of the equation for cylindrical waves when the method of Courant, 
Friedrichs, and Lewy is used to establish convergence. 

Remarks on the Perturbation Formulae of Brillouin and 
Wigner. H. A. Kramers. Studies and Essays, Presented to R 
Courant on His 60th Birthday, January 8, 1948. New York, 
Interscience Publishers, Inc., 1948, pp. 205-210. 4 references 
$5.50. 

Extremum Problems With Inequalities as Subsidiary Con- 
ditions. Fritz John. Studies and Essays, Presented to R 
Courant on His 60th Birthday, January 8, 1948. New York, 
Interscience Publishers, Inc., 1948, pp. 187-204. 9 references 
$5.50. 

An extension of Lagrange’s multiplier rule to the case in which 
the subsidiary conditions are inequalities instead of equations 
Since in this situation the multipliers may always be assumed to 
be positive, it is possible to obtain sufficient conditons for the 
occurrence of a minimum in terms of the first derivative only 


Zur Topologie Der Komplexen Mannigfaltigkeiten (On ¢h 
Topology of Complex Manifolds). H. Hopf. Studies 
Essays, Presented to R. Courant on His 60th Birthday, J 
8, 1948. New York, Interscience Publishers, Inc., 
167-185. 9 references. $5.50. 

Sur Le Cas Anormal Du Probleme De Cauchy Pour L’Eqy. 
tion Des Ondes (On the Irregular Case of the Problem of Cauchy 
for the Equation of Waves). J. Hadamard. Studies and Essays 
Presented to R. Courant on His 60th Birthday, January 8, 194g 
New York, Interscience Publishers, Inc., 1948, pp. 161-165, 9 
references. $5.50. 

Criteria for the Discrete Character of the Spectra of Ordi 
Differential Operators. K. O. Friedrichs. Studies and Essays; 
Presented to R. Courant on His 60th Birthday, January 8, 194 
New York, Interscience Publishers, Inc., 1948, pp. 145-169 
15 references. $5.50. 

Angles Between Flat Subspaces of a Real n-Dimensionl 
Euclidean Space. Donald A. Flanders. Studies and Essay, 
Presented to R. Courant on His 60th Birthday, January 8, 194g 
New York, Interscience Publishers, Inc., 1948, pp. 129-138, 4 
references. $5.50. 

On Discontinuous Groups of Isometric Transformations 9 
the Non-Euclidean Plane. W. Fenchel and J. Nielsen. Studiy 
and Essays, Presented to R. Courant on His 60th Birthday, 
January 8, 1948. New York, Interscience Publishers, Inc., 194 
pp. 117-128, figs. lreference. $5.50. 

Kellogg’s Uniqueness Theorem and Applications. Griffith 
C. Evans. Studies and Essays, Presented to R. Courant on His 
60th Birthday, January 8, 1948. New York, Interscience Pub 
lishers, Inc., 1948, pp. 95-103. 3references. $5.50 

On the Problem of Dido. Herbert Busemann. Studies and 
Essays, Presented to R. Courant on His 60th Birthday, January 
8, 1948. New York, Interscience Publishers, Inc., 1948, pp. 
63-73, figs. 3references. $5.50. 

An extension of the Convexity Principle which shows thatit 
leads to the necessary conditions for the Problem of Dido ima 
general Minkowski plane and to the Brunn-Minkowski Theorem, 
One of the corrollaries extended to m dimensions suggests that in 
isoperimetric problems the study of general integrands can fife 
quently be reduced to the case of quasiregular integrands 

On a Structure Theorem for Closed Modules in an Infinite- 
Dimensional Space. Harald Bohr and Erling Fglner. Studies 
and Essays, Presented to R. Courant on His 60th Birthday, Jan- 
uary 8,1948. New York, Interscience Publishers, Inc., 1948, pp. 
45-62. $5.50. 

Bemerkungen zu Den Grundlagen Der Geometrie (Notes on 
the Bases of Geometry). Paul Bernays. Studies and Essays, 
Presented to R. Courant on His 60th Birthday, January 8, 1948. 
New York, Interscience Publishers, Inc., 1948, pp. 29-44, figs. 
2 references. $5.50. 

The Infinity of Generalized Hyperbolic Planes. Reinhold 
Baer. Studies and Essays, Presented to R. Courant on His 60th 
Birthday, January 8, 1948. New York, Interscience Publishers, 
Inc., 1948, pp. 21-27. 3references. $5.50. 

Uber Mittelwertgleichungen, Die Mehreren Partiellen Dif- 
ferentialgleichungen 2. Ordnung Zugeordnet Sind (Concerning 
Mean-Value Equations for a Number of Partial Differential 
Equations of the Second Order). Leifur Asgeirsson. Studies 
and Essays, Presented to R. Courant on His 60th Birthday, Jan- 
uary 8, 1948. New York, Interscience Publishers, Inc., 1948, 
pp. 7-20. 4references. $5.50. 

Linear Mappings and the Existence of a Normal Basis. Emil 
Artin. Studies and Essays, Presented to R. Courant on His 60th 
Birthday, January 8, 1948. New York, Interscience Publishers, 
Inc., 1948, pp. 1-5. $5.50. 

The Foundation of Algebraic Geometry; A Very Incomplete 
Historical Survey. B. L. van der Waerden. Studies and Es 
says, Presented to R. Courant on His 60th Birthday, January, 
1948. New York, Interscience Publishers, Inc., 1948, pp. 43° 
449. $5.50. 

Indefinite Quadratische Formen Und Modulfunktionen (In- 
definite Quadratic Forms and Modulus Functions). Catl 
Ludwig Siegel. Studies and Essays, Presented to R. Courant om 
His 60th Birthday, January 8, 1948. New York, Interscience 
Publishers, Inc., 1948, pp. 395-406. $5.50. 

On the Isoperimetric Inequality for Saddle Surfaces With 
Singularities. Max Shiffman. Studies and Essays, Presemb 
to. R. Courant on His 60th Birthday, January 8,1948,. New York, 
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Interscience Publishers, Inc., 1948, pp. 383-394, fig. 1 reference. 
$5.50. 

Symplectic Groups and Null Systems. H. Schwerdtfeger. 
Studies and Essays, Presented to R. Courant on His 60th Birth- 
day, January 8, 1948. New York, Interscience Publishers, Inc 
1948, pp. 371-382. $5.50. 

A Proof of the First Principal Theorem on Conformal Repre- 
sentation. Constantine Caratheodory. Studies and Essays, 
Presented to R. Courant on His 60th Birthday, January 8, 1948. 
New York, Interscience Publishers, Inc., 1948, pp. 75-83. 
$5.50. 

On the Precision of a Certain Procedure of Numerical In- 
tegration. Harry D. Huskey. U.S., National Bureau of 
Standards, Journal of Research, Vol. 42, No. 1, January, 1949, 
pp. 57-62, tables. Available also as Research Paper No. RP1950. 
U.S. Govt. Printing Office, Washington. $0.10. 

Systematic rounding-off errors can occur in numerical integra- 
tion irrespective of the number of digits kept in the contributions 
to the integral. Criteria are set up to detect cases in which this 
cumulative error may be serious. 


MECHANICS—VIBRATION 


Theory of the Damped Dynamic Vibration Absorber for Inertial 
Disturbances. J. E. Brock. Journal of Applied Mechanics, 
Vol. 16, No. 1, March, 1949, pp. 86-92, figs. 2references 

Vibration Control of Engines. Lloyd E. Muller. Product 
Engineering, Vol. 20, No. 4, April, 1949, pp. 86-89, illus., diagrs., 
figs. Control of linear vibration by correct mounting; method 
for comparing the performance of different mounting materials; 
and the effect of natural rubber on damping efficiency. 

Damped Oscillations of a Spherical Mass of an Elastic Fluid. 
J. M. Burgers. (Delft, Technische Hoogeschool, Laboratorium 
voor Aero- en Hydrodynamica, Mededeeling No. 59.)  Neder- 
landsche Akademie van Wetenschappen, Verhandelingen, Vol. 
51, No. 10, 1948. 13 pp., fig. 7 references. (Reprint In 
English.) 


PHYSICS 


The Freezing of Supercooled Water. N. Ernest Doresy 
American Philosophical Society, Transactions, Vol. 38, Part 
November, 1948. 328pp.,figs. 156 references. 

An investigation of the supercooling and freezing of specimens 
of distilled and natural air-free and air-saturated water. Com- 
parison of results, with those demanded by the kinetic theory 
and the homogeneous theory of freezing, showed errors in the 
assumptions incompatible with the restraints inherent in the 
problem. An explicit heterogenous theory of freezing is out- 
lined, which accounts, qualitatively, for the phenomena ob- 
served with each of various types of mechanical disturbance 
that were introduced during the freezing of supercooled water 
and with each of several solutes that affected the initiation of 
freezing when immersed solids were rubbed together 


Structures (7) 


Flutter of Systems With Many Freedoms. W. | 
The Aeronautical Quarterly ( Royal Aeronautical Society, 

Vol. 1, Part 1, May, 1949, pp. 59-76. 12references. 

Methods for calculating the critical flutter speeds, and the na- 
ture of the motion at these speeds, for systems with a large num- 
ber of degrees of freedom. The increased labor of calculation 
with increasing number of degrees of freedom gives rise to two 
problems: (1) the choice of a minimum set of degrees of freedom 
which will give adequate calculated results; and (2) the choice 
of the method of calculations. The choice of a minimum set of 
freedoms is based on the equation of energy and on the use of 
the Lagrangian dynamical equation corresponding to any pro- 
posed additional freedom. The orthodox systematic method of 
calculation yields all desired information but is unworkably 
laborious above three degrees of freedom. R. A. Frazer's 
method saves effort when the number of freedoms is large. 
Matrices are insufficiently developed to be labor saving and in the 
method of Duncan, Collar, and Lyon quick success depends on a 
good preliminary estimate of the critical speed and frequency 

Station Functions and Air Density Variations in Flutter 
Analysis. Manfred Rauscher. Journal of the Aeronautical 
Sciences, Vol. 16, No. 6, June, 1949, pp. 345-353, figs. 2 refer- 
ences. 


1949 


Station Functions have been devised as a means of correlati 
the motions of the masses at different stations in a vibraty 
system. The tie-in is analogous to that between the ordinage 
of a curve at a series of stations in the development of Simp 
Rule. The use of the Functions combines the conveniences) 
working with discrete masses and of having continuously 
fined deflections. The Functions are shown to serve well bom 
for the calculation of vacuum modes and for the determinati 
flutter modes. Air density variations have been considered ag 
means of fixing the flutter conditions corresponding to a chow 
value of the flutter parameter k. The attractiveness of 
scheme lies in its automatic coverage of the flutter performam 
at various altitudes and in its avoidance of calculations for hy. 
pothetical k’s at air densities fixed in advance. The method 
comes especially valuable when allowance is made for aerody. 
namic span effects, which greatly increase the labor of trl 
variations of k. 

A Method of Least Square Adjustment for Measured 
Deflections. Dale R. Branchflower. Journal of the Aeronautial 
Sciences, Vol. 16, No. 6, June, 1949, pp. 375, 376, 383. 2 refer. 
ences. 

The dynamic characteristics of an airplane wing are predicted 
from the theoretical bending-torsion modes of the wing. The 
validity of these predictions depends upon experimental verifiea. 
tion of the theoretical modes. For this purpose, measured wing 
deflections are obtained from ground vibration tests. Th 
principles of least square adjustment are applied to the measured 
modes in such a manner that a best fit is obtained for the kinetic 
energy. The measured deflections are expressed as a series of 
theoretical deflections. Probably the most important feature of 
the method is that the coefficients in the series are a numerical 
measure of the similarity of theoretical and experimental modes, 

Flutter of a Uniform Wing With an Arbitrarily Placed Mass 
According to a Differential-Equation Analysis and a Comparison 
With Experiment. Harry L. Runyan and Charles E. Watkins 
U.S., N.A.C.A., Technical Note No. 1848, March, 1949, 8 
pp., figs. 12 references. 

The calculation of the flutter speed of a uniform wing carrying 
an arbitrarily placed concentrated mass. The method, an e- 
tension of a recently published work by Goland and Luke, in- 
volves the solution of the differential equations of motion of the 
wing at flutter speed and therefore does not require the assump- 
tion of specific normal modes of vibration. The differential 
equations are solved by operational methods. A brief discussion 
of this method is given. Calculations for a specific problem 
agree well with experimental results. 

The Elastic Twist of Straight Wings for Symmetrical Load 
Conditions. Walther Boccius. U.S., Air Force, Technical 
Report No. F-TR-1190-ND (GS-USAF Wright-Patterson 
Air Force Base No. 109), December, 1948. 60 pp., diagrs., 
figs. 6references. 

An empirical method of approximation for determining elastic 
wing twist. General formulas, based on an assumed shape of 
the twist curve and fixed wing-tip deflection, are derived which, 
neglecting small members, provide uncoupled, separated rela- 
tions for twisting and bending. From these the twist can be 
found by one or two steps of iteration. Because the twist pro 
gressively increased with positive lift increments, there are two 
stability criteria distinguished by two divergence speeds for 
constant fuselage position and constant wing lift. Extensive 
calculation of wings with constant and variable torsional rigidity 
along the span show that positive twists vary with trigonometrical 
functions, whereas negative twist obey hyperbolic functions. 
Since the stability criteria depend on the loading conditions, 
safety factor should be allowed to prevent the approach of the 
divergence speed in dives. Formulas and graphs show the in- 
fluence of twist on gust effect for wings of constant and variable 
torsional rigidity along the wing span. Most recent Germal 
preliminary design criteria incorporated a safety factor to at. 
commodate the effect of unforeseen twists on maximum loading 

A Boundary Value Problem for a Hyperbolic Differential 
Equation Arising in the Theory of the Non-Uniform Supersomit 
Motion of an Aerofoil. Olga Taussky. Studies and Essays, 
Presented to R. Courant on His 60th Birthday, January 8, 1948. 
New York, Interscience Publishers, Inc., 1948, pp. 421-438, 
figs. 5 references. $5.50. Possio’s integral is derived by 4 
generalization of the procedure adopted by Temple and Jaho. 
The method of the proof automatically establishes the uniqueness 
of the solution. 
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An Example of Efficient Design Through Strain Measurements. 
John C. New. Society for Experimental Analysis, Proceedings 
Vol. 6, No. 2, 1948, pp. 111-119, illus., diagrs., figs. 

Readers’ Forum: Oscillating Airfoils at Mach Number 1. 
N. Rott. Journal of the Aeronautical Sciences, Vol. 16, No. 6, 
June, 1949, p. 380. 

Readers’ Forum: On the Oscillating Rectangular Airfoil at 
Supersonic Speeds. John W. Miles. Journal of the Aer 
nautical Sciences, Vol. 16, No. 6, June, 1949, p.381. 3 references. 


Compression Tests of Curved Panels With Circular Hole 
Reinforced With Circular Doubler Plates. Wilhelmina D 
Kroll and A. E. McPherson. Journal of the Aeronautical 
Sciences, Vol. 16, No. 6, June, 1949, pp. 354-364, illus., fig 8 
references. 

A set of 14 panel specimens was tested in compression to d 
termine the effect of sheet curvature on the strain distribut 
around a circular hole in the sheet. Specimens with no rei 
forcement around the hole and specimens with doubler plate rein- 
forcement of the hole were included. The radius of curvature of 
the sheet ranged from 10 in. to infinity. Identical specimens 
were tested with and without reinforcement in order to evaluate 
the effectiveness of the reinforcement. For the unreinforced 
specimens, it was found that the plane stress theory for flat sheet 
predicted the mid-thickness strain distribution within the errors 
of observations. For the specimens with reinforcements, the 
plane stress theory gave strains that, in the vicinity of the hole, 
were lower than those observed at the extreme fiber of the sheet 
and higher than those observed at the extreme fiber of the rein 
forcement. This was attributed to the fact that the reinforce 
ment was not integral with the sheet and did not carry its share 
of the load. This is borne out further by the observation that 
the shortening of the hole diameter was essentially the same for 
panels with and without reinforcements. 

The Distortion of a Flat Rectangular Plate in its Own Plane. 
H. L. Cox. Gt. Brit., Aeronautical Research Council, Reports 
and Memoranda No. 2200, July, 1945. 37 pp., figs. 13 ref- 
erences. British Information Services, New York. $2.05 

Application of the principle of least total energy to determina 
tion of displacements in an elastic medium. Apart from uni 
form dilation, the distortion of the plate may be analyzed into 
four components: shear parallel to the plate edges; shear at 45 
to the plate edges; and bending with neutral axes parallel 
each of the two pairs of edges. The rectangular plate may 
be sheared into a rhombus by a system of purely normal | 
applied to its edges, and the displacements of the plat« 
along their own lengths under this system of load is not far fr 
uniform. 


Plastic Buckling of Simply Supported Compressed Plates. 
Richard A. Pride and George J. 
Technical Note No. 1817, April, 1949. 22 pp., illus., figs. 11 
references. 

Tests were made of 14S-T6 aluminum-alloy square tubes to 
determine the critical compressive stress of simply supported flat 
plates in the plastic range. Excellent agreement is shown with 
Stowell’s theory for plastic buckling, which is based upon a def 
ormation theory of plasticity; there is close agreement with t 
other deformation-type theories of plastic buckling and with the 
secant-modulus method and marked disagreement with 
buckling theory based upon a flow theory of plasticity. 

Buckling of Stiffened, Flat, Plywood Plates in Compression; 
A Single Stiffener Parallel to Stress Face Grain of Plywood at 
45° to its Edges. C. B. Norris and L. A. Ringelstetter 5. 
Forest Products Laboratory, Madison, Wis., Report No. 1553-C, 
October, 1948. 13 pp., illus., figs. 

Data on the Compressive Strength of 75S-T6 Aluminum- 
Alloy Flat Panels With Longitudinal Extruded Z-Section Stiff- 
eners. William A. Hickman and Norris F. Dow U.S., 
N.A.C.A., Technical Note No. 1829, March, 1949. 21 pp., 
illus., figs., tables. 13 references. 

Panels in which the ratio of the thickness of the stiffener ma 
terial to the skin material varies from 0.4 to 1.0 and the ratio of 
stiffener spacing to skin thickness varies from 15 to 40. 

Three-Dimensional Solution for the Stress Concentration 
Around a Circular Hole in a Plate of Arbitrary Thickness. E. 
Sternberg and M. A. Sadowsky. Journal of Applied Me- 
chanics, Vol. 16, No. 1, March, 1949, pp. 27-38, figs. 8references 

On the Stability of Plates Reinforced by Ribs. J. M. Klit- 
chieffe. Journal of Applied Mechanics, Vol. 16, No. 1, March, 
1949, pp. 74-76, figs. 2 references. 
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Sandwich Panels and Cylinders Under Compressive Eng 
Loads. D. M. A. Leggett and H. G. Hopkins. Gt. Bri 
Aeronautical Research Council, Reports and Memoranda No. 
2262, August, 1942, 22 pp., figs. 3 references. British Jp. 
formation Services, New York. $1.30. 

Reinforced Circular Cutouts in Plane Sheets. H. Reissner 
and M. Morduchow. U.S., N.A.C.A., Technical Note No, 
1852, April, 1949. 60pp.,illus., figs. 1 reference. 

Some New Problems on Shells and Thin Structures. y.§ 
Vlasov. (U.S.S.R., Isvestia Akademii Navk, No. 1, 1947, pp. 
27-53.) U.S., N.A.C.A., Technical Memorandum No. 1204, 
March, 1949. 46pp.,figs. 10references. 

Theory of cylindrical shells and its application to stress 
analysis, vibration analysis, and buckling analysis of shells. 
Only the membrane forces in the shell and a circumferential 
bending moment and its associated shear force are considered. 
The theory is developed both with and without the geometrica] 
restriction of zero shear strain and zero circumferential strain. 

Open Convex Surfaces Which Are Rigid. J. J. Stoker, 
Studies and Essays, Presented to R. Courant on His 60th Birth. 
day, January 8, 1948. New York, Interscience Publishers, Inc, 
1948, pp. 407-420. 13 references. $5.50. 

Notes on the Foundations of the Theory of Small Displace- 
ments of Orthotropic Shells. F. B. Hildebrand, E. Reissner, 
and G. B. Thomas. U.S., N.A.C.A., Technical Note No. 1833, 
March, 1949. 59 pp. 14 references. 

A survey of various systems of equations which have been 
given in the literature for the analysis of small deflections of thin 
elastic shells. Previously known results for isotropic shells are 
reformulated for shells which are orthotropic to the extent that 
the normal to the middle surface of the shell may be a preferred 
elastic axis. A new system of equations for the analysis of shells 
includes the effects of transverse shear and normal stresses, 
The assumed orthotropy of the shell facilitates the identification 
of the separate effects of transverse stresses, which ordinarily 
are neglected. 

Stress-Analysis Beyond the Elastic Range. Alfred M. Freu- 
denthal. Society for Experimental Stress Analysis, Proceedings, 
Vol. 6, No. 2, 1948, pp. 131-140, diagrs., figs. 4 references. 

The Basic Elastic Theory of Vessel Heads Under Internal 
Pressure. G. W. Watts and W. R. Burrows. Journal of 
Applied Mechanics, Vol. 16, No. 1, March, 1949, pp. 55-73, 
diagrs. 47 references 

The Elastic Stability of Flat Sandwich Plates. A. Van 
Wijngaarden. Amsterdam, Nationaal Luchtvaartlaboratorium, 
Reports and Transactions, Vol. 13, 1947, Report No. $.319. 20 
pp., figs. 3 references. (Revised.) 

Effects of Shear Deformation in the Core of a Flat Rectangular 
Sandwich Panel; Stiffness of Flat Panels of Sandwich Construc- 
tion Subjected to Uniformly Distributed Loads Normal to Their 
Surfaces—Simply Supported Edges. W. J. Kommers and C. B. 
Norris. U.S., Forest Products Laboratory, Madison, Wis., Report 
No. 1583-A, October, 1948. 23 pp., illus., diagr., figs. 5 ref- 
erences. 

On Generalized Potential Theory and on the Torsion of Shafts. 
Alexander Weinstein. Studies and Essays, Presented to R 
Courant on His 60th Birthday, January 8, 1948. New York, 
Interscience Publishers, Inc., 1948, pp: 451-460, figs. 5 ref- 
erences. $5.50. 

Effects of Impact on Simple Elastic Structures. J. M. Frank- 
land. Society for Experimental Stress Analysis, Proceedings, Vol 
6, No. 2, 1948, pp. 7-27, illus., figs. 7 references. 

An analysis of the reaction of typical structures to impact load- 
ing. Although the model system is a simplification, it describes 
simple structures with sufficient accuracy for it to be used asa 
basis for structural design and for the development of instruments 
to measure impact effects. The effects of nonoscillating dis- 
turbances are governed mainly by the abruptness of the originai 
application of force and by the duration of the disturbance in 
terms of the natural period of the system. For oscillating dis- 
turbances there is an additional influence similar to resonance if 
the steady-state condition. 

A Method of Estimating Equivalent Static Loads in Simple 
Elastic Structures. G. E. Hudson. Society for Experimental 
Stress Analysis, Proceedings, Vol. 6, No. 2, 1948, pp. 28—40, figs. 
3 references. 

A graphic method of estimating the static load that will pro- 
duce in a simple structure a deflection equal to its peak deflection 
under dynamic load. It permits an estimation to be made of this 
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peak and of the time to reach the peak. A simple extension of 
these constructions affords a means of finding graphically the 
motion of a linear elastic system under dynamic loading 

Matrix Methods for Calculating Cantilever-Beam Defiections. 
Stanley U. Benscoter and Myron L. Gossard. U.S., N.A.C.A., 

Technical Note No. 1827, March, 1949. 58 pp., figs. 7 references 

Numerical integration in the calculation of cantilever-beam 
deflections due to distributed loading is presented in matrix form 
to give it the advantages of an influence-coefficient method. The 
results, when compared with exact solutions, show that weighted 
matrices maintain accuracy and require less calculation. 

Bending of Beams With Creep. E. P. Popov. Journal of 
Applied Physics, Vol. 20, No. 3, March, 1949, pp. 251-256, figs. 
12 references. A method of calculating stresses and deflections at 
any desired time level by using Bernoulli’s hypothesis of plane 
sections and techniques for interpretation of the relaxation creep 
test . 

On the Extended Use of Kleinlogel’s Rahmenformeln. |. F 
Morrison. Canadian Journal of Research, Section F, Technol 
Vol. 26, No. 12, December, 1948, pp. 552-564, figs. 

In moment-area method for the analysis of multiple frames the 
complex structure is dissociated into structure units that can be 
found in Kleinlogel’s Rahmenformeln, a book of diagrams and 
formulas for simple frames of various shapes, support conditions, 
and loadings. The technique reduces the number of simul 
taneous linear equations in the analysis. 

The Equivalent Static Accelerations of Shock Motions. J. P 
Walsh and R. E. Blake. Society for Experimental Stress Analysis, 
Proceedings, Vol. 6, No. 2, 1948, pp. 150-158, illus., figs j 
references. 

Experimental Determination of Aircraft Loads. Bernard D 
Haber. Society for Experimental Stress Analysis, Proceedings, 
Vol. 6, No. 2, 1948, pp. 120-130, figs. 1 reference. 

Interim Report on Measurements of Landing Loads on a Ski 
Plane. J.P. Uffenand A.D. Wood. Canada, National Research 
Council, Division of Mechanical Engineering, 
Laboratory, Report No. MM-210, October, 1948. 
diagrs., figs. 4 references. 

A Large Displacement Deformeter Apparatus for Stress Analy- 
sis With Elastic Models. William J. Eney. Society for Experi- 
mental Stress Analysis, Proceedings, Vol. 6, No. 2, 1948, pp. 84-93, 
illus., diagrs., figs. 

Law of Failure of Stresscoat. A. J. Durelliand T. N. DeWolf 
Society for Experimental Stress Analysis, Proceedings, Vol. 6, No 
2, 1948, pp. 68-83, figs. 6 references. 
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34 pp., illus., 


Thermodynamics (18) 


Investigation of the Variation of Point Unit Heat-Transfer 
Coefficients for Laminar Flow Over an Inclined Flat Plate. R.M 
Drake. Journal of Applied Mechanics, Vol. 16, No. 1, March, 
1949, pp. 1-8, illus., figs. 8 references. 

Many applications of heat-transfer phenomena by forced con- 
vection require a knowledge of heat transfer from simple geo- 
metric bodies. Investigations of the flat plate have been limited, 
in general, to studies of isothermal plates of 0° angle of incidence 
in laminar flow. There is little data on turbulent flow, noniso- 
thermal plates, or inclined plates. Forced-convection heat-trans- 
fer data for an inclined nonisothermal plate with a constant spe- 
cific rate of heat flow can be correlated and represented by 
equation that for laminar flow is similar in slope to the theoretical 
equation but is larger by 30 per cent in absolute value. This 
variance can only be partly explained by an analysis of the be- 
havior of a nonisothermal plate. 

Precision of Heat Transfer Measurements With Thermo- 
couples; Insulation Error. W.A.Mohun. Canadian Journal 
Research, Section F, Technology, Vol. 26, No. 12, December, 1948, 
pp. 565-583, diagrs., figs. 1 reference. Calculation of the tem 
perature variation in insulated thermocouple lead wires when the 
path of the wire is not isothermal. 


Water-Borne Aircraft (21) 


Effect of Forebody Warp on the Hydrodynamic Qualities of a 
Hypothetical Flying Boat Having a Hull Length-Beam Ratio of 15. 
Arthur W. Carter and Irving Weinstein. U.S., N.A.C.A., 
Technical Note No. 1828, March, 1949. 47 pp., illus., diagrs., 
figs. 7 references. 
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Warping the planing bottom and increasing its angle of dead 
rise progressively from step to bow, appreciably increased the 
range of stable trim between the lower and upper trim limits of 
stability, although the c.g. limits of stability were reduced, 
Landing stability was improved by warping the forebody. Boy. 
spray characteristics were substantially better for the hull with 
the warped forebody than for the hull with the basic forebody, 
The high-speed water resistance was slightly greater for the hul} 
with the warped forebody and the overall take-off performance 
was slightly inferior to that of the hull with the basic forebody, 
Warping the forebody had a negligible effect on the take-off be. 
havior in waves. The maximum vertical and the maximum angu- 
lar accelerations were reduced during landings in waves, but the 
maximum oscillations in trim and rise were the same as those for 
the hull with the basic forebody. 


Tank Tests to Determine the Effect on Planing-Tail Hulls of 
Varying Length, Width, and Plan-Form Taper of Afterbody, 
John R. Dawson, Robert C. Walter, and Elizabeth S. Hay. U.S, 
N.A.C.A., Report No. 844, 1946. 8 pp., diagrs., figs. 4 ref. 
erences. U.S. Govt. Printing Office, Washington. $0.15. 

A typical conventional hull had 40 per cent greater resistance at 
the hump speed and from 75 to 100 per cent greater resistance 
near the getaway speed than planing-tail hulls. Decreasing the 
width of the afterbody of a planing-tail increased the resistance at 
hump speed, decreased the trimming moments required to obtain 
best trim, and moved forward the location of the c.g. required to 
give best trim at the hump speed. Increasing the length of the 
afterbody of a planing-tail decreased the resistance over almost 
the whole speed range, reduced the variation of trim with speed, 
and moved aft the location of the c.g. required for best trim at the 
hump speed. Tapering the plan form of the afterbody reduced 
the resistance over the lower half of the speed range and had little 
effect on the resistance at high speeds. Plan-form taper also 
moved forward the location of the c.g. required to obtain best 
trim at the hump speed. 


Amphibiana; Some Reminiscences of Wheels-and-Water Air- 
craft, and a Plea for Their Development. Allan F. Voak. Flight, 
Vol. 55, No. 2021, March 31, 1949, pp. 378-380, illus. 


Wind Tunnels (17) 


Jet-Boundary and Plan-Form Corrections for Partial-Span 
Models With Reflection Plane, End Plate, or No End Plate ina 
Closed Circular Wind Tunnel. James C. Sivells and Owen J. 
Deters. U.S., N.A.C.A., Report No. 843, 1946. 30 pp., figs. 
9 references. U.S. Govt. Printing Office, Washington. $0.20. 

Complete jet-boundary and plan-form corrections to be applied 
to test data for a partial-span model. The method is used to cal- 
culate values of lift, drag, pitching-moment, rolling-moment, and 
yawing-moment coefficients. For the reflection-plane condition, 
with the exception of corrections to the rolling-moment coefficient, 
the jet-boundary corrections are smaller than for either of the 
other end conditions, as were the plan-form corrections for all 
corrections that depended upon the wing lift distribution. A re- 
flection plane should be used wherever possible for tests of partial- 
span models. 


Linear Theory of Boundary Effects in Open Wind Tunnels With 
Finite Jet Length. S. Katzoff, Clifford S. Gardner, Leo Diesen- 
druck, and Bertram J. Eisenstadt. U.S., N.A.C.A., Technical 
Note No. 1826, March, 1949, 97 pp., illus., figs. 17 references. 

Wind-tunnel boundary interference in an open wind tunnel 
with closed entrance and exit sections. Electrical analogies, in 
which electrical potential corresponds to velocity potential, andin 
which electrical potential corresponds to acceleration potential, 
might be used for solving the flow. Solutions are derived for four 
types of two-dimensional open tunnels including one in which the 
pressures on the two free surfaces are not equal. Numerical re- 
sults are given for each case. In general, if the lifting element 
is more than half the tunnel height from the inlet, the bound- 
ary effect at the lifting element is the same as for an infinitely 
long open tunnel. A general method for calculating the bound- 
ary effect in an open tunnel of finite jet length is given with 
numerical results for a lifting element concentrated at a point on 
the axis. 


N. A. (North American Aviation, Inc.) Supersonic Wind Tunnel 
for Testing Up to 4000 MPH. O. W. Boden. Automotive In- 
dustries, Vol. 100, No. 7, April 1, 1949, pp. 36-38, illus., diagrs. 
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Computation Curves for Compressible 
uid Problems 


By C. L. Dailey and F. C. Wood. 
New York, John Wiley and Sons, 
Inc., 1949. 33 pp., charts. $2.00. 


In the words of the authors: ‘“‘With 
the recent development of transonic 
airplanes and supersonic missiles, the 
theory of compressible flow, already 
developed by physicists and mathe- 
maticians, became important to the 
engineer.’’ Such problems as wind- 
tunnel nozzle design, diffuser design, 
and jet engine design having become 
commonplace details, the kinetic and 
dynamic characteristics of compressi- 
ble fluids have assumed the highest 
importance. 

With this realization, the authors 
have attempted to present a unified, 
comprehensive, graphical summary of 
the flow characteristics of a compressi- 
ble fluid pertaining to reversible 
adiabatic flows, flows through shock 
waves, and conical flows. 

An effort has been made to explain 
each relation depicted so that its 
meaning and limitations can be under- 
stood without recourse to any other 
source. In this the authors have suc- 
ceeded well; the subject matter has 
been handled in such a clear manner as 
to be completely self-sufficient. Those 
with little familiarity with the subject 
will be pleased at the straightforward 
and fairly rigorous treatment. 

The characteristics tabulated were 
chosen on the basis of several years’ 
experience of the authors with the 
problems arising in the practical appli- 
cations of compressible flow theory. 
They are presented graphically in 
three sections and are preceded by 33 
pages of theory. 

In the first section, the local vari- 
ables of state, expressed in terms of the 
Tespective stagnation values, are 
shown as functions of the local Mach 
Number. Because of the analogy be- 
tween the different variables, it is 
convenient to have a set of curves re- 
lating them to the local Mach Number 
so that the entire set of quantities can 
be determined when any one of them 
is known. These relations are de- 
picted in the three charts of the first 
section entitled ‘Energy Relations.” 

The problem of heat addition in a 
constant area channel can also be 
handled by application of the conser- 
vation laws. The added heat appears, 
then, as an increase in the stagnation 
temperature in that part of the chan- 
nel which is downstream of the point 
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of heat addition. Thus, the Mach 
Number in the after section can be ob- 
tained as a function of the Mach Num- 
ber of the front section and of the 
amount of heat added. 

The second section gives the well- 
known relations for flow across a plane 
oblique shock. In other words, it is an 
amplified version of the oblique shock 
chart, published in Liepmann and 
Puckett’s text; however, in the charts 
of Dailey and Wood, a greater and 
more consistent accuracy is used. In 
this part also, the Prandtl-Meyer re- 
lation for expansion flows is evaluated 
in graphical form. 

The third section gives the results 
of the Taylor-Maccoll theory for flow 
past a cone at zero angle of attack and 
gives a picture of the pressure, Mach 
Number, and streamline direction for 
the entire conical flow field. The 
scales of all curves have been chosen to 
obtain a consistent accuracy on the 
order of 1 per cent. 

The charts presented were obtained 
by combining the integrated Taylor- 
Maccoll equation and the results of 
the shock-polar theory. This permits 
one to find the free-stream Mach 
Number for a given combination of 
cone angle and surface velocity dis- 
tribution. However, in an actual 
physical problem, the situation is re- 
versed. The free-stream Mach Num- 
ber is known along with the cone 
angle, and the surface velocity and 
pressure are to be determined. If the 
charts are used in this manner, the 
local Mach Number, the inclination of 
conical shock front, and the pressure 
distribution throughout the conical 
field can be found. The different 
charts were obtained from extensive 
calculations, recently published by the 
Electrical Engineering Department of 
M.I.T., under the direction of Z. 
Kopal, which were brought into 
graphicalform. With the critical need 
for highly accurate information in the 
design of missiles, the value of these 
results is apparent. The presence of 
this group of charts alone makes the 
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page 59 


Statements and opinions ex- 
pressed in Book Reviews are to 
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pressions and not necessarily 
those of the Institute. 


text a valuable contribution to the 
field. 

The three sections together, totaling 
27 charts, cover a part of almost every 
conceivable practical problem in com- 
pressible flow. There can be no doubt 
that many aerodynamicists engaged in 
the field will find this an excellent aid 
in completing the solutions of daily 
problems. 


Dr. H. F. LUDLOFF 
Associate Professor of Aeronautical 
Engineering, New York University 


Vectorial Mechanics 


By E. A. Milne. New York, In- 
terscience Publishers, Inc., 1948. 
383 pp., diagrs. $7.50. 


Professor E. A. Milne’s Vectorial 
Mechanics is an excellent textbook on 
vectors and applied vector analysis to 
rational mechanics. The subjects 
treated by vectorial methods are those 
of elementary classical mechanics up 
to dynamics of rigid bodies, gyrostatic 
problems, and impulsive forces. A 
short chapter on dynamics of systems 
is given, but the discussion of the 
general equations of motion has been 
deliberately excluded by the author 
to maintain the elementary character 
of the book. The first four chapters 
present and develop the necessary 
motions of vector and tensor analysis 
used throughout the book. 

The author emphasizes the use of 
vector product relations to the solu- 
tion of examples and problems and 
uses it extensively for demonstration 
and proof of theorems on vector and 
elementary tensor analysis. One com- 
plete chapter is devoted to vector and 
multiple-vector products. Their 
counterpart for dyadics and cross 
products, with the use of idem and 
alternate tensor, constitute the ele- 
mentary tensor analysis part of the 
book. 

Chapter VI, entitled “System of 
Line Vectors,’ familiarizes the reader 
with reduction of the system of vec- 
tors, equivalence, and vector treat- 
ment of geometric problems and pre- 
pares the way for the study of statics 
of rigid bodies. The object (to quote 
the author) of a mathematical tech- 
nique, apart from its aesthetic beauty, 
is to save labor, to avoid the risk of 
error, and to minimize mental strain. 
Numerous examples given in this 
chapter well illustrate the author’s 
point. 

Part III of the book is devoted to 
dynamics, and, as previously stated, 
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the subjects treated will be familiar to 
most readers. It therefore consti- 
tutes an excellent vehicle of famili- 
arization with vector notations, proc- 
esses, and manipulations. 

The book is well written, the text is 
clear and easily understandable, and 
the printing is good. Vectors are dis- 
tinguished from scalars through the 
use of Clarendon type. The notations 
are consistent throughout the book. 
It is, however, somewhat unfortunate 
that nomenclature and symbolism in 
higher and modern algebra is not bet- 
ter coordinated and standardized. 


Although the subject may seem trivial 
to professional mathematicians and 
physicists, it adds somewhat to the 
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difficulty of interpretation through 
cross references. In the present book 
the vector product sign of Burali- 
Forti is used instead of the more 
common cross of Gibbs. 


Numerous examples given through- 
out the book can be used as exercises 
and problems and permit the reader 
to familiarize himself rapidly with the 
modulus operandi of vector analysis. 
A great deal would have been gained, 
from a busy-reader point of view, by 
the addition an alphabetical sub- 
ject index and notes of cross references. 
However, it may be preferable to force 
the student to gain and retain suf 
ficient knowledge of the subject which 


, 
DAP Lamb Electric Motors are designed and built to meet 
, rp the exact requirements of the product or device they 
Sf are to drive. This assures the motor qualities essential i , 
/ / for top product performance and usually results in ' 
Y / savings in space, weight, and cost factor. 
4 / To obtain the full advantages of special application, F 
tl the motor should be considered in the early stages of tA 
product development or re-design. i 
Ms We shall be glad to work with your engineering de- ; 
a partment, making available our 34 years’ experience Z 
’ in the small motor field. The Lamb Electric Company, i 
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Intermittent high torque motor 
with low weight factor is adapt- 
able to many general applications. 


Universal motor with shaft car- 
ried on double row bal! bearings; 
developed for use —« a high- 
speed grinder 


nb Electric 
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would render indexes absolutely use. 
less. 

The book of Professor Milne will be 
most welcomed by readers interested 
in applied mathematics and wishing 
to acquire a good working knowledge 
of vectors and elementary tensor 
manipulations, and, in particular, by 
engineers and technical people who 
feel the necessity of making or renew. 
ing acquaintance with the powerfy 
tool of vector analysis. This book cap 
be used as an introduction to the more 
involved subjects of analytical 
mechanics and analysis of complex 
phenomena, such as aeroelastic prob- 
lems encountered in airplane design, 

The methods and processes of 
modern algebra, now universally used 
in mathematical physics, are coming 
in greater favor for more elementary 
subjects and are appearing with in- 
creased frequency in technical litera. 
ture. More than a passing acquaint- 
ance with the subject is now required, 
since the necessity of understanding 
the work of others is forever present, 
In addition, familiarity with notation, 
and operations on tensors or dyadies 
matrices, and vectors is not only 
labor-saving but helps to form a 
clearer conception of physical prob- 
lems. 

A. J. THIEBLOT 
Chief Engineer 
Fairchild Aircraft Division, 
Fairchild Engine & Airplane 
Corporation 


Airports and Air Traffic 


By John Walter Wood. 
York, Coward-McCann, Inc., 
1949. 159 pp., charts. $3.75. 


Airports and Air Traffic, by John W. 
Wood, imparts sound airport planning 
thinking. It is concisely and clearly 
written, and: its language leaves no 
mistake as to what the author is think- 
ing. 

The author rightfully states that 
“We cannot, with safety, plan even 
the smallest airport unless we take 
the broadest view of the air traffic 
involved over a wide surrounding 
area’; also, any airport must be con- 
ceived together with good surface 
communications in order to assure its 
usefulness and provide maximum 
service for the greatest number of 
people. 

Emphasis is placed on the im- 
portance of proper site selection, be- 
cause once this has been done and the 
construction started, the entire future 
of the development of any landing 
facilities and their cost will be directly 
related to the characteristics of the 
site selected. 

The author emphasizes as a basi¢ 
requirement the consideration of exist- 
ing and potential highway arteries 
according to the type of operation 
contemplated. This is a most im- 
portant utility factor in the mastet- 
planning of individual airports. His 
analysis of the classes of airports and 
breakdown by function is exceedingly 
thorough and well presented. Im 
portant statistics have been included 
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for the guidance of the airport planner, 
and there is a pardonable repetition of 
¢.A.A. information in order to pro- 
vide a ready reference. 

I commend this book to anyone en- 
trusted with the planning and manage- 
ment of an airport. Airports and Air 
Trafic should serve to broaden his 
knowledge and help in formulating 
decisions on the planning of public 
facilities applied to a dynamic indus- 
try and yet will have to last for a long 
time to come without becoming totally 
obsolete. 


CHARLES FROESCH 
Chief Engineer, 
Eastern Air Lines, Inc. 


1948 National Survey of Professional 
Scientific and Engineering Salaries 


Los Alamos, N. Mex., Personnel 
Department, Los Alamos Scien- 
tific Laboratory of the University 
of California, 1949. 24 pp. 


“Thar’s gold in them thar hills’”’ 
can be readily applied to the salary vs. 
“years-since-Bachelor-degree’’ curves 
presented in this 24-page booklet. 
These curves are the summaries of an 
interesting survey of salaries paid to 
scientific and engineering personnel. 
The presentation is unique, since it 
does not attempt to draw any con- 
clusion, listing only the conditions of 
the survey, limitations, and findings. 
The reader, therefore, is free to dig out 
whatever ‘‘gold’’ he wishes from the 
salary curves in the form of his own 
conclusions and then apply them to 
his own organization. 

The Los Alamos Scientific Labora- 
tory conducts an annual survey to 
serve as a guide in determining salaries 
of its present and prospective em- 
ployees so that they may be main- 
tained at a level that compares favor- 
ably with the market elsewhere. 
A total of 292 organizations con- 
tributed salary data to the survey, re- 
porting on 33,202 individual em- 
ployees, of which 18,968 were engaged 
in research and 14,234 in engineering 
This sampling is a little 
more than 4 per cent of the total num- 
ber of scientists, engineers, and tech- 
nicians in this country, as revealed by 
the 1947 Steelman report of the 
President's Scientific Research Board. 
However, this survey does uncover 
certain basic facts that would, it is 
felt, be only further solidified as the 
result of a greater sampling. 

Results of this survey indicate that 
the people possessing a Doctor’s de- 
gree averaged about $1,200 a year 
more in salary than those possessing 
only a Bachelor’s degree for the same 
period of ‘‘years-since-degree.”’ This 
1s a significant fact because it illus- 
trates that, for the 3 additional years 
Spent in obtaining the Doctor’s de- 
gree, it takes the man with only a B.S. 
degree approximately 8 years in ex- 
perience to overcome this differential 
salary. Asan example, the Ph.D.’s 
salary, 7 years after receiving his B.S. 
degree (4 years after Ph.D. degree), 
IS averaging approximately $6,000 
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yearly. It takes the B.S. 15 years 
after his degree is granted to reach 
this same salary level. These figures 
are based upon a ‘‘weighted least 
square line.’””’ The actual ‘‘weighted 
average line’’ of the results indicates 
an even greater variation within this 
region. However, this is not too 
significant, since plus or minus one or 
two years does not alter the fact that 
it takes the B.S. degree man two or 
three times the number of years to 
catch up to the Ph.D.’s average 
salary. However, it must not be over- 
looked that these are averages and 
that the caliber of men is somewhat 
higher in the Ph.D department than 
that for the B.S. men; all of the 
Ph.D.’s have their B.S. degree, but not 
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all B.S. personnel could make the 
grade of obtaining a Ph.D. degree. In 
many individual cases, men with only 
B.S. degrees are making salaries con- 
siderably higher than those of their 
Ph.D. colleagues. It is also pointed 
out that there was no appreciable dif- 
ferential indicated for those possessing 
a Master’s degree over that of the 
Bachelor’s. 

It is also interesting to note that in 
the aeronautical field salaries steadily 
increased with time until the 8 years- 
since-degree period, and then they 
started to level out and remain 
slightly below $6,000 per year for as 
far as 20 years. This does not hold 
true for most of the other eight in- 
dustrial fields shown. Here again a 
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This is the F-90, a Jet Penetration Fighter, 
built for the U.S. Air Force by the Lock- 
heed Aircraft Corp. It is designed to fly 
long ranges at high speeds. It can penetrate 
deep behind enemy lines to win and main- 
tain air superiority and to destroy ground 
installations. 

The F-90 is a big airplane for a big job. 
It is a rugged fighter, capable of inflicting 
heavy damage and taking a lot of punish- 
ment. And it is a two-fisted fighter—two jet 
engines, duplicate controls and two sets of 
everything else vital to an airplane’s opera- 
tion. It could suffer direct hits knocking out 
either engine or set of controls and still re- 
turn to its base. 

The F-90 is a versatile airplane, able to 
perform many jobs besides penetration 
fighting. It can be adapted as an ideal photo 
reconnaissance plane. Camera equipment 
can be serviced or replaced in a matter of 
minutes. Another simple modification and 
the F-90 is an excellent intercepter with 
outstanding climb, maneuverability and 
fire power. This quality of being many 
models in one spells additional Air Force 
economy and efficiency. 


Lockheed 


LOOK TO LOCKHEED FOR LEADERSHIP 


© 1949, LOCKHEED AIRCRAFT CORP., BURBANK, CALIF, 
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word of caution—the survey does not 
take into account administrative and 
highly supervisory personnel. It is 
felt that it was a mistake to omit 
these classes, because the results ob- 
tained do not reflect the true possibili- 
ties of the increase of salary potential 
with time in a given field. Further- 
more, the survey does not indicate at 
what level this supervisory separation 
takes place in the various fields. 
Many engineers in the aeronautical 
field, approximately 8 years out of 
school, have been put into highly re- 
sponsible and supervisory positions. 
Therefore, some misinterpretation of 
the results of this survey are possible. 
Some significance may be attached to 
the fact that only seven aircraft com- 
panies contributed to this survey. 
However, most engineers are well 
aware that the field is so closely inter- 
connected that usually what is true 
for one company can be applied with- 
out too much variation to another and 
therefore the indication will be reliable. 


Book 


FUELS & LUBRICANTS 


Fuels and Lubricating Oils for Internal Com- 
bustion Engines. B. Pugh and J. M. A. Court. 
New York, Pitman Publishing Corporation, 1949. 
169 pp., diagrs. $3.50. 

Introductory chapters on hydrocarbon chemis- 
try and on the manufacture of fuels and lubricants 
from petroleum are followed by discussions of com- 
bustion, the antiknock rating of fuels, and the 
chemical and physical properties of fuels and their 
significance. Chapters on the general elementary 
principles of engine lubrication, the meaning and 
significance of lubricating oil tests, and details of 
the Cooperative Fuel Research Motor test con- 
clude the book. Both American and British test 
methods are included in the discussion. 

Bibliography on Sprays. Kalman J. DeJuhasz. 
New York, The Texas Company, Refining De- 
partment, Technical Research 
1948. 98 pp. 

This is an expansion of a bibliography of fuel 
sprays and nozzles published in 1932. It contains 
over 300 annotated references dealing with oil 
industrial such 
The 
compilation was made under the auspices of the 
Naval Bureau of Aeronautics and The Texas 
Company. 
authors, with a subject index referring to authors’ 
The compiler is Professor of Engineering 
Research at The Pennsylvania State College. 


and Division, 


sprays and jets, sprays, and 


borderline subjects as dust and powders. 


The arrangement is alphabetical by 


names. 


LIBRARY SCIENCE 


Aviation Subject Headings, A Concise List for 
Civil Aviation Libraries or Collections. Compiled 
by Agnes A. Gautreaux and Mary Lally. New 
York, Special Assn., 1949. 56 pp. 
$1.75. 

This is in substance an adaptation of Subject 
Headings for the Aeronautical Index, compiled by 
N. H. Randers-Pehrson and Arthur G. Renstrom 
and published in mimeographed form by the 
Library of Congress in 1940. Approximately 550 
principal headings are included, as well as 300 
subdivisions of such headings as Air Mail, Airlines, 
Airports, and Navigation. Indications for cross 
referencing are liberally supplied, with 800 
references to related headings being included. 
Recommended subdivisions geographically, by 
dates, or by company names are indicated by 
simple letter symbols. This is a useful compila- 
tion for the alphabetical indexing of material on 
civil aviation subjects, particularly in operating, 


Libraries 
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Comparison of salaries by size of 
staff is also presented. The conclusion 
that one may reach is that the larger 
the staff, the higher the pay. This is 
particularly true where the staff con- 
sists of over 500. That is the 
only time that the salary-vs.-time 
curve ever crosses the $7,000 a year 
mark. 


This is the first time that the re- 
sults of the ‘‘Los Alamos’’ survey have 
been published. It is hoped that this 
may be followed by many others be- 
cause there is a need for reliable salary 
data in the scientific fields. It is also 
hoped that many more companies will 
contribute to it in the future and that 
some data will be given to show the 
salary potential in each field, taking 
into account administrative and highly 
supervisory personnel. 


Max SOKOL 
Project Engineer, 
Standard Aeronautical 
Indexing System 


Notes 


management, and economic and legal phases. The 
compilers are librarians, respectively, with the 
Civil Aeronautics Administration and American 
Airlines System. 


MATERIALS 


Treatise on Powder Metallurgy. Volume I.— 
Technology of Metal Powders and Their Prod- 


ucts. Clause G. Goetzel. New York, Inter- 
science Publishers, Inc., 1949. 778 pp., illus., 
diagrs. $15. 


The althor’s purpose is to survey, digest, and 
present the present-day knowledge of powder 
metallurgy, systematically, in the form of an 
exhaustive treatment. A brief review of the 
powder metallurgy process, including industrial 
applications, and a chapter on its history open 
this first volume. Methods of production, charac- 
teristics, and properties of powders, methods of 
testing powders, and a survey of over 50 types of 
commercial powders are next discussed. The con- 
ditioning of powders, their behavior under pres- 
sure, molding powders into solid forms, dies, 
punches and presses, and a detailed discussion of 
hot pressing are then taken up, followed by four 
chapters on sintering, including principles and 
practices, furnaces, and neutral and reduced at- 
mospheres. The book concludes with chapters on 
working and heat-treating after sintering and an 
exhaustive chapter on finishing treatments. 
Footnote references are included throughout, and 
author and subject indexes are provided. The 
author is Vice-President and Director of Research, 
Sintercast Corporation of America, and Adjunct 
Professor of Chemical Engineering at New York 
University. 

Electrons, Atoms, Metals and Alloys. William 

Hume-Rothery. London, Published for ‘‘Metal 
Industry” by the Louis Cassier Co. Ltd., Dis- 
tributed by Iliffe & Sons, Ltd., 1948. 377 pp., 
illus.,diagrs. 25s. 
Designed as an introduction into the more 
formal textbooks on the structure and properties 
of metals and alloys, the discussion in this book is 
in the form of a dialogue between an older metal- 
lurgist concerned with industrial problems and a 
younger scientist who has received his degree since 
the establishment of the Quantum Theory. The 
greater part of the dialogue consists of questions 
and observations by the older man and answers 
and amplifications by the younger. The author is 
alecturer in Metallurgical Chemistry, University 
of Oxford, and Warren Research Fellow of the 
Royal Society. 
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time 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world prefer 
it for the uniformity of its high transparency 
and ink-taking surface and the superb quality 
of its cloth foundation. 

Imperial takes erasures readily, without 
damage. It gives sharp contrasting prints of 
even the finest lines. Drawings made on 
imperial over fifty years ago are still as 
good as ever, neither brittle nor opaque. 

If you like a duller surface, for clear, hard 
pencil lines, try Imperial Pencil Tracing Cloth, 
It is good for ink as well. 


IMPERIAL 
TRACING 
CLOTH 


SOLD BY LEADING STATIONERY AND DRAW- 
ING MATERIAL DEALERS EVERYWHERE 


Einfiihrung in die Technische Réntgenphoto- 
graphie (Introduction to Technical Réntgen 
Photography). John Eggert and Heinz Gajewski 
(Leipzig, S. Hirz 1942 Ann Arbor, Mich., 


J. W. Edwards, 1948. 224 pp., illus., diagrs 
$8.00. 

The authors point out that advances in tech 
nology in the last decade, especially in aircraft 
construction, have made necessary the most exact 
evaluations possible of materials in order to pro- 
vide maximum strength with minimum weight 


The first part of the 
of Roentgen rays and 


»0k deals with the theory 
particularly with the Roent- 
gen photography process. The greater part of the 
book is concerned with practical applications, in 
cluding apparatus and paper; research on 
materials of coarse ructure; research on ma- 


terials of fine struct 


Roentgen spectroscopy; 
protection of worker and sources of error and 
their correction I 1ulas for developing and 


fixing solutions ar vorking tables of materials 


and equipment ar ncluded. The authors were 
associated with hotographic laboratory of 
I. G. Farbenindust: 4 G./Agfa 

Wood Adhesive iward H. Pinto. London 
E. & F, N. Spon Lt 448. 180 pp., illus. 12 
6d. 


This is a sy view of types of wood ad 


hesives, their causes of failure, moisture 
resistance, and of application by use of 
pressure and heat rhe theory of adhesives is 
discussed, and the erties of a great many ad- 
hesives are give The appendixes include a 
summary chart properties of wood ad 
hesives, a glo a 4-page bibliography of 
standards, Brit U.S. government publica 


tions, books, jour und trade literature 


MODEL AIRPLANES 


Model Jet Reaction Engines, with Notes on 
Suitable Models for Jet Engines. C. E. Bowden 
London, Perciva hall & Co., Ltd., 1948. 65 
pp., illus., figs 

The greater | this book is concerned with 
the principles of the ram-jet, turbojet, and pulse 


jet engines cation of jet engines to 


model aircraft ed throughout, with par- 
ticular reference to the 
for models, the 


jet. Application 


existing pulse-jet engines 


rican Minijet and the Dyna- 

t engines to helicopters and 
such development as the afterburner are in 
cluded in the discu 


PERSONAL FLYING 


Aircraft Use in 1947. Washington, U.S. Civil 
Aeronautics Administration, Research Division 
and Office of A 
1949. 62 pp 

Based on replies from about 10,000 aircraft 
owners to postcard 


Information, February, 


juestionnaires, this is the 
fits kind. In the United 
increased 67 per cent in 


second annual 


States as a whole 

1947; the greatest 
states, especia Arizona, California, Nevada, 
and Utah. Abo fourth of the total flying 
and of aircraft reg os isin C.A.A. region IIT, 


Central states 


reases being in far western 


comprising eight 


POWER PLANTS 


Thermodynamic Charts for Combustion Proc- 
esses. H.C. Hott >. C. Williams, and C. N 
Satterfield. New York, John Wiley & Sons, Inc., 
1949. Part I ext, 7 
Charts, 23 pp., 8 f 

This work is inter i to supply help in the de 
termination of th 


pp., diagrs., $2.60; Part 2 
ng charts, $2.40 


combination of fuel and 
power cycle for application by mapping 
thermodynami teristics to permit charting 
the course of using carbon, hydrogen, 
oxygen, and nitrog in any proportions As 
most combustion ses of interest involve the 
burning of mo volatile hydrocarbons in 
air, these proce treated rigorously in Chap 
odified-Air Chart and The 


Chapter 2 covers low- 


ters 2 and 3 on TI! 
Burned-Mixture Cl 
temperature regior which gas-law deviations 
may be important, and Chapter 3 covers high- 
temperature regions in which chemical dissocia- 
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tion may be important Chapter 4 deals with the 
fourelement system less completely in respect to 
thermodynamic variables, emphasizing the com- 
positions of systems which may be studied. The 
main text includes the smaller generalized thermo. 
dynamic charts in Chapter 4, and the larger 
charts, treating hydrocarbon fuels and air, are 
contained in Part 2, separately bound. The use of 
the various charts is illustrated in a number of ex 
amples, including the turbocompressor power 
plant; the compression-ignition (Diesel) cycle 
the Otto cycle engine, unthrottled, throttled, and 
with supercharger, and in consideration of the 
effect of flame travel across the combustion cham- 
ber; ram-jet; turbocompressor engine with tail- 
pipe burner; rocket, burning liquid monofuel: 
two-fluid rocket; and liquid-fueled rocket motor, 
operating between pressures other than 300 and 
14.7 lbs. per sq.in. absolute. A bibliography of 72 
items, with an author index is included in Part 


Part 2 presents tables of some equilibrium gas 
compositions, eight tables of dimensionless func 
tions of enthalphy, entropy, internal energy, and 
molecular weight at pressures of 300 and 14.7 Ibs 
per sq.in. absolute, the Modified-Air Chart, and 
the seven Burned-Mixture Charts 
Verbrennungsmotoren; Thermodynamische 
und versuchmiassige Grundlagen unter be- 
sonderer Beriichsichtigung der Flugmortoren 
(Combustion Engines; Thermodynamic and Ex- 
perimental Principles, with Special Reference to 


Aircraft Engines). Fritz A. F, Schmidt Berlin, 
Julius Springer, 1939.) Ann Arbor, Mich., J. W 
Edwards, 1948. 326 pp., illus., diagrs. $9.00 


(In German.) 

This textbook was developed from Dr. Schmidt's 
lectures at the Technische Hochschule, Berlin, on 
the thermodynamics of supercharged engines, 
thermodynamics of aircraft engines and exhaust 
gas turbines, and advanced thermodynamics 
The first part deals with the theoretical and ex- 
perimental principles of the energy process in en- 
gines, particularly with the actual combustion 
process in Otto and Diesel engines, and problems 
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of fuel-air mixtures, compression, ignition, and 
scavenging. Gear-driven superchargers and tur- 
posupercharging are discussed in the last half of 
the book, including performance at altitude with 
and without supercharging and the relation of 
speed to engine performance. Various calcula- 
tion methods, tables, and formulas are given in 
A bibliography of more than 225 
references, classified by subjects, is included. 

Die Verbrennungskraftmaschine (The Internal- 
Combustion Engine). Edited by Hans List. 
Vol. |—Vorwort und Einfiihrung zum Gesam- 
werk (Forward and Introduction to the Collected 
Work), by Hans List; Die Betriebsstoffe fiir 
Verbrennungskraftmaschinen (Fuels for Internal- 
Combustion Engines), by A. von Philippovich; 
Die Gaserzeuger (Gas Generators), by Kurt 
Schmidt. (Vienna, Julius Springer, 1939.) Ann 
Arbor, Mich., J. W. Edwards, 1948. 
illus., diagrs. $4.50. (In German.) 

This is the first volume of a comprehensive 
work bringing together the results of recent re- 
search on internal combustion engines for air- 


appendixes. 


106 pp., 


craft, automobiles, and stationary power applica- 
tions. Following the editor’s introduction on the 
scope of the work, fuels and lubricants are taken 
up by Dr. A. von Philippovich, including a brief 
review of the phenomena of combustion, fluid fuels 
for Otto and Diesel engines, lubricants, and ad- 
dition agents for fuels and lubricants. A bibliogra- 
phy of 69 items is included. Kurt Schmidt takes 
up gas producers, the fuels and processes involved 
in their operation, and their applications, with a 
brief discussion of cooling and purification of 
gases. A bibliography of 23 items is included. 

Die Verbrennungskraftmaschine (The Internal- 
Combustion Engine). Edited by Hans List. 
Vol. 5—Die Gasmaschine (Gas Engines), by 
Adolf Schnurle. (Vienna, Julius Springer, 1939) 
Ann Arbor, Mich., J. W. Edwards, 1948. 114 pp., 
illus., diagrs. $4.50. (In German.) 

This volume is concerned with the design and 
performance of gas engines that use such fuels as 
natural gas, methane, propane, and butane and 
that are used principally for stationary power 
projects, trucks, and tractors. Fuels, combustion, 
and various researches on performance are dealt 
with in the first part. 
the design and descriptions of the existing gas en- 


The second part includes 


gines. Ignition devices and special questions of 
fuel injection and two-cycle design are covered in 
the two final sections. 


PRODUCTION 


Design for Welding in Mechanical Engineering, 
F. Koenigsberger. London and New York. 
Longmans, Green & Co., 1948. 210 pp., 
illus., $4.50. 

The author’s purpose in this book is to coordi- 
nate theory and the results of research with actual 
design experience and experience in° manufacture 
General design principles, 
materials, welded joints, the detail design of 
typical part assemblies, and typical structures are 
The final chapter 
deals with drafting practice in connection with 


diagrs., 


of welded structures. 


among the topics discussed 


welding design. 

Engineering Materials and Processes. L. H. 
Hancock. London, Sir Isaac Pitman & Sons, Ltd., 
1949. 214 pp., illus., diagrs. 15s. 

Designed for the engineering student in the 
third year of the National Certificate Course in 
Mechanical Engineering, this textbook is divided 
into five sections. The section on materials (41 
pages molding. 
Cutting fluids and lubrication are included in the 
section on machine tools (79 pages). The section 
on processes requiring heat (36 pages) includes 
Three chapters on 
testing of materials (20 pages) and one on jig and 
tool design (8 pages) conclude the book. A section 
of examination questions is included. 

Aircraft Data Book. Los Angeles, Aero Indus- 
tries Technical Institute, 1949. 
Ous paging. $2.50. 

In the first part, this convenient book describes 
briefly such AN standard parts as bolts, pins, 
Screws, nuts, locking devices, and turnbuckle 
assemblies, with alphabetical and numerical lists. 


includes pattern-making and 


temperature measurement. 


Loose-leaf, vari- 


BOOKS 


Additional sections deal with blueprints and 
mathematics, sheet-metal layout, riveting, tub- 
ing and fitting, welding dope, and plexiglas. A 
number of useful tables are included. 


PROPELLERS 


Aerodynamics of the Propeller. F. Weinig. 
Translated and reproduced from the original 
German text. Dayton, Ohio, Wright-Patterson 
Air Force Base, Central Air Documents Office, 
Intelligence Department, Air Materiel Command, 
1949. 501 pp., diagrs. 

Dr. Weinig’s original book was published in 
Berlin in 1940. This translation includes re- 
visions and additions made by the author in 1947. 
The purpose of the author is to indicate points of 
view for selection of the leading dimensions of pro- 
pellers and the variations required for a successful 
design. Possible variations in airplane design with 
regard to the propeller, considering the increas- 
ingly higher engine power, are also indicated. 
The bibliographies of the original work, containing 
over 400 references, are included. 


REFERENCE LITERATURE 


Sources of Business Information. Edwin T. 
Coman, Jr. New York, Prentice-Hall, Inc., 1949. 
406 pp. $6.00. 

The purpose of this volume is to provide the 
businessman, and others associated with business, 
with a guide to basic sources of information. 
Sources are selected, and critical notes and 
evaluations are provided throughout. The entire 
business field is covered, including statistical 
sources, financial information, real estate and in- 
surance, accounting, marketing, 
sales management, advertising, industrial rela- 
tions, basic industries, transportation, and 
foreign trade. The aviation specialist will be 
acquainted with the 30 or more sources listed for 
aviation but may not know all the more general 
sources indicated here which include aviation in- 
formation. This guide is admirably organized and 
is well indexed. The author is Director of the 
Graduate School of Business Library at Stanford 
University. 


management, 


SCIENCES, GENERAL 


MATHEMATICS 


Formulas and Theorems for the Special Func- 
tions of Mathematical Physics. Wilhelm Magnus 
and Fritz Oberhettinger. Translated from the 
German by John Wermer. New York, Chelsea 
Publishing Company, 1949. 172 pp. $3.50. 

This is a translation of a book published in Ber- 
lin in 1943. The authors’ purpose is to present 
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mathematical techniques for use in mathematical 
physics, in readily accessible form, with particular 
reference to results expressible in formulas. The 
properties of a number of special functions are 
surveyed, including the gamma-function, hyper- 
geometric function, cylindrical functions, spheri- 
cal harmonics, orthogonal polynomials, the con- 
fluent hypergeometric function, theta-functions, 
elliptic functions and integrals, integral transfor- 
mations and integral inversions, and coordinate 
transformations. A bibliography arranged by 
chapters is included. 


MECHA NICS— VIBRATION 


Die Berechnung der Drehschwingungen, und 
ihre Anwendung im Maschinenbau (The Calcula- 
tion of Torsional Vibrations, and Their Applica- 
tion in Machine Design). Heinrich Holzer. 
(Berlin, Julius Springer, 1921.) Ann Arbor, 
Mich., J. W. Edwards, 1948. 199 pp. diagrs. 
$4.50. (In German.) 

The discussion of undamped vibrations in- 
cludes simple vibrating systems and arbitrary 
multimass systems, free and forced vibration of an 
arbitrary mass system, torsional stress of a shaft 
through forced vibration, harmonic motion, 
elastic corollary systems, and coupled systems. 
The discussion of damped vibrations deals with 
damped vibration of a single-mass system, free 
and forced vibration of a multimass system with 
external damping, internal damping and mixed 
internal and external damping, in reference to 
free and forced vibration, and consideration of the 
shaft mass with internal and external damping. 
The emphasis throughout is upon calculation 
methods for the machine designer. 


STRUCTURES 


Aircraft Weight, Balance and Loading. Charles 
Edward Chapel. Los Angeles, Calif., Aero 
Publishers, Inc., 1948. 149 pp., illus., diagrs. 
$3.25. 

The fundamental principles of weight and 
balance, weight distribution, and weight and load- 
ing are discussed in the first third of this book. 
Step-by-step procedures on how to weigh an air- 
plane and how to locate the c.g. of an empty air- 
plane are next considered, including a chapter on 
c.g. locations. The final chapters deal with 
problems involving alterations and ballast and 
charts and tables for the solution of loading 
problems for medium- and large-sized airplanes. 
An advanced loading problem is discussed step by 
step in the last chapter. The book is designed for 
students, pilots, flight engineers, aircraft owners, 
and aircraft mechanics. Excellent diagrams and 
illustrations accompany the text, and each chapter 
ends with a set of review questions. 


Changes of Address 


Since the Post Office Department does not as a rule 
forward magazines to forwarding addresses, it is important 
that the Institute be notified of changes in address 30 
days in advance of publishing date to ensure receipt of 


every issue of the Journal and Review. 


Notices should be sent directly to: 


Institute of the Aeronautical Sciences 
2 East 64th Street 
New York 21, N.Y. 
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MODEL 406 


RECORDING OSCILLOGRAPH 
FOR 


VIBRATION — TEMPERATURE 
STRESS — STRAIN ANALYSIS 


where any or all of the above information is an important factor. 


FEATURES 


12—50 individual channel recording. 


2. Continuous recording up to 200’ without jamming on paper up to 8”. 


Instantaneous changes of recording speeds up to 50” per second with automatic 
adjustment of lamp intensity. 


4. Timing System — Discharge lamp controlled by temperature compensated tuning 
fork providing sharp .01 second with heavier .1 second timing lines. Conversion 
to .1 second lines only, by switching. 


5. Independent optical system provides constant view of traces with optimum light 
intensity at all times. 


6. Recording lamp under constant surveillance of external condition indicator lamps. 
Galvanometers — with optional range of frequencies and sensitivities. 


8. Electrical — Available for operation from option of 12 or 24 volts D.C., or 110 
volts A.C. 


OPTIONAL FEATURES 


. Trace identification by means of light interruption. 

. Trace scanning for observation of steady state phenomena. 
Remote control unit. 

. Automatic record numbering system. 

. Automatic record length control. 

. Visual paper footage indicator. 


For additional information write 


GEOPHYSICAL CORPORATION 


TULSA, OKLAHOMA | 


216 No. 12th Street EXPORT: 
Philadelphia 7, Pa 149 Broadway, New York 


| 
| 


AUGUST, 1949 


Student Branches 


(Continued from page 13) 


Syracuse University 


On May 18, new officers were elected 
as follows: Honorary Chairman, Pro- 
fessor M. E. Barzelay; Chairman, 
Philip R. Woodford; Vice-Chairman, 
Frank Stearns; Secretary, Bruce 
Wills; Treasurer, Fred Beise. 

Colombus Boison, Graduate Stu- 
dent in the Aeronautical Department, 
was awarded the Student Branch 
Scholastic Award. 


University of Texas 

The Power Show, held May 6, took 
the place of the regular May meeting, 
The Student Branch was awarded the 
Gold Cup for the best exhibits in the 
show. These included a V-2 rocket en- 
gine, which was run near the Engi- 
neering Building, and a miniature 
radial six-cylinder engine. 


In the Aeronautical Laboratory, a 
water tunnel for showing flow over dif- 
ferent surfaces and a wind tunnel for 
illustrating stall characteristics were 
on exhibit. Vibration models and an 
aerodynamic display also were set 
up. 


University of Toledo 


Election of officers for the fall 
semester of 1949 resulted in the 
following: Chairman, Mark A. Pawn 
all, Jr.; Vice-Chairman, John Kozak; 
Secretary-Treasurer, Marion An- 
tonini. 


The chief speaker, William D. 
Wenzlau, Instructor, College of Engi- 
neering, Toledo, presented a talk on 
“Shock Waves in Wind-Tunnel De- 
sign.” 


Tri-State College 


At the May 25 meeting a report was 
given on the V-Tail Project by N. 
Sensenbaugh, who told the members 
the tail was being reworked and should 
be ready by fall. 

A film, Something to Shoot For, and 
a United Air Lines release were 
shown. 


Virginia Polytechnic Institute 


A Membership Campaign Commit- 
tee was appointed at the May 10 meet- 
ing for the purpose of encouraging 
freshmen and other nonmembers to 
attend meetings and become members 
of the Student Branch 


A film, PBM-3 Wing Destruction 
Test, was shown 
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University of Washington 


“Development and Test Flight of 
the XB-47"’ was the subject of a talk 
by Robert Robbins, Assistant Project 
Engineer, XB-47, Boeing Airplane 
Company. 


Robbins opened with a comparison 
of the B-29 and the B-47 on the basis 
of engines, speed, and crew as a means 
of showing the present trend in 
bomber design. 


Reduced noise and vibration in the 
B-47 are welcome changes in reducing 
pilot fatigue, Robbins said. 


New officers elected at the May 16 
meeting included: Arthur D. Reyn- 
olds, Chairman; William H. Blue, 
Vice-Chairman; Robert J. Brown, 
Secretary-Treasurer; James R. Os- 
born, Engineering Council Repre- 
sentative-at-Large; Harry R. Carroll, 
Junior Representative; Russell B. 
Light, Representative to Organiza- 


ILA.S. NEWS 


tions Assembly; Richard H. Haase, 
Publicity Chairman; and Robert E. 
Gallagher, Senior Representative. 


West Virginia University 


Officers elected at the May 18 
meeting were: Chairman, W. E. 
Lawson; Vice-Chairman, D. F. 
Thomas; Recording Secretary-Treas- 
urer, V. G. Rockhold; Corresponding 
Secretary, J. C. Law. 


University of Wyoming 


“Some Problems of Modern High- 
Speed Flight’’ was the title of a talk 
given by Dr. Harold W. Sibert, Profes- 
sor of Aeronautical Engineering, Uni- 
versity of Colorado, at the May 13 
meeting attended by 14 members and 
30 nonmembers. 

Dr. Sibert was introduced by Laur- 
ence R. Soderberg, Honorary Chair- 
man and Faculty Adviser. 


Members Elected 


The following applicants for membership or applicants for change of previous grades 
have been admitted since the publication of the list in the last issue of the REVIEW. 


Elected to Associate Fellow Grade 


Chidlaw, Benjamin W., B.S., Lt. Gen., 
U.S.A.F.; Deputy Commanding General, 
A.M.C., Wright-Patterson Air Force Base. 


Transferred to Associate Fellow Grade 


Burr, Paul J., Gmdr., U.S.N.;  Dir., 
Naval Air Experimental Station, Naval 
Air Material Center (Philadelphia). 

Stinson, William Evans, Preliminary 
Design & Project Engineer, Bell Aircraft 
Corp. 


Elected to MEMBER Grade 


Adams, Harold E., B.S., Chief Engineer 
& Dir., The Nash Engineering Co. 

Adler, Charles, Jr., Consulting Engineer 
Aircraft Lighting & Signaling. 

Blauvelt, Robert, Special Problems In- 
spector, Republic Aviation Corp. 

Davis, Harry O., Jr., B.S., Design Group 
Engineer, Lockheed Aircraft Corp. 

Dunholter, Howard F., Ph.D., Chief of 
Thermodynamics Group, Consolidated 
Vultee Aircraft Corp. 

Epstein, Albert, M. of Ae.E., Design 
Engineer, Technical Liaison, Republic 
Aviation Corp. 

Foster, Mark Gardner, Ph.D., Asst. 


Head, Engineering Physics Dept., Cornell 
Aero. Lab., Inc. 


Green, Frederick Hammond, B.A., 
Preliminary Design Engineer, AiResearch 
Mfg. Co. 


Karnuth, Richard E., B.S. in Ae.E., 


Assoc. Research Engineer, Cornell Aero. 
Lab., Inc. 


King, J. H., B.S. (Aero.), Project Engi- 
neer, Bell Aircraft Corp. 


Rothrock, Lawrence Moore, B.S.M.E. 
(Aero.), Flight Test Engineer, Northrop 
Aircraft, Inc. 


Scofield, Paul C., 
AiResearch Mfg. Co. 


Project Engineer, 

Stuart, Milton C., M.E., Prof. & Acting 
Head, Dept. of Mech. Engineering, Lehigh 
University. 


Tsoneff, Stephen, M.Sc. in Ae.E., Chief 


Aerodynamicist, Radioplane Co.; Chief 
Engineer, U.S. Propellers, Inc. 


Wanstrom, Frid, Civil Ing., Chief of 


Research and Preliminary Design, SAAB 
Aircraft Co. 


Transferred to MEMBER Grade 


Briggs, Emerson Creed, B. of Ae.E., 
Stress Analyst, Bell Aircraft Corp. 


Mallon, Clarence Richard, B.S.A.E., 
Engineering Draftsman, Structures Group, 
Douglas Aircraft Co., Inc. (Santa Monica). 


Martina, Albert Peter, B.S.M.E. 
(Aero.), Aero. Research Scientist, Langley 
Aero. Lab., N.A.C.A. 


McJones, Robert W., M.S. in Ae.E., 
Aerodynamicist, Douglas Aircraft Co., 
Inc. (El Segundo). 
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Wulff, Roy A., Structures & Design En- 
gineer, Electrol, Inc. 


Elected to Associate Member Grade 


Burrell, Margaret Elizabeth, A.B., Chief 
Librarian, Hughes Aircraft Co. 


Gilchrist, Thomas T., Jr., L.L.M., Chief, 
Technical Personnel Div., Airman Branch, 
C.A.A., Dept. of Commerce. 


Killoren, Robert A., A.M. (Physics & 
Math.), Instructor in Ae.E. and Physics; 
Secretary, Dept. of Aero. Engineering, 
Parks College of Aero. Technology, St. 
Louis University. 


Nettleton, J. Gilbert, Jr., M.B.A., Asst. 
to Vice-President & Production Test Pilot, 
Northrop Aircraft, Inc. 


Transferred to Associate Member 
Grade 


Kennedy, Robert Evan, B.S. (C.E.), De- 
sign Engineer, Cooper & Rose, Consulting 
Engineers. 


Elected to Technical Member Grade 


Langtry, Bertand D., S.M., Aerody- 
namicist, Douglas Aircraft Co., Inc. (El 
Segundo). 


Pike, Robert M., B.S., Design Engineer, 
Skyline Tower Co. 


Theodore, Michael John, Jr. Stress 
Analyst, Static Test Dept., The Glenn L. 
Martin Co. 


Transferred to Technical Member 
Grade 


Albanese, John, B.S. Ae.E. 


Beneke, Jack, B.S. in Ae.E., Student in 
Aero. Engineering, University of Cin- 
cinnati. 


Bossone, Wilbur J. 


Brooks, William A., Jr., B.S., Asst. In- 
structor, University of Illinois. 


Cimino, Joseph, B.S., Detail & Layout 
Draftsman, Chase Aircraft Co., Inc. 


Cosgrove, Benjamin A., B.S. in Ae.E., 
Jr. Engineer, Boeing Airplane Co., 
(Seattle). 


Cuffe, Alfred G., B. of Ae.E., Aero. Re- 
search Engineer, Research Dept., United 
Aircraft Corp. 


Dakan, Willis R., Jr., B. of Ae.E., Asst. 
to Engineering Purchasing Representative, 
Chance Vought Aircraft Div., United Air- 
craft Corp. 


‘D’Allura, Joseph D., Sr. Draftsman, 
Production Engineering Dept., Goodyear 
Aircraft Corp. 


Davis, William W., Design Engineer, 
Airite Products Co. 
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Drapala, Philip A., B.Sc. in Ae.E. 


Eny, Nicholas R., B.S., Aviation Cadet, 
U.S.A.F. 


Fioravanti, Ivo J., Instructor, Academy 
of Aeronautics. 


French, Vernon L., B.S. in Ae.E., Jr. 
Engineer ‘B,” Boeing Airplane Co. 
(Seattle). 


Gething, Dorothy Elaine, B.S., Student, 
Oregon State College. 


Gilland, James F., B.S.Ae.E., Stress 
Analyst, Fuselage Group, North American 
Aviation, Inc. 


Gilroy, John E., B.S.Ae.E., 2nd Lt. & 
Maintenance Officer, U.S.A.F. 


Goodwin, Dean, B.S.A.E., Wind Tunnel 
& Asst. Project Engineer P-1, A.M.C., 
Wright-Patterson Air Force Base. 


Green, Carolyn Fowle, B.S.E. (Aero.), 
Research Asst., University of Michigan 
Aero. Research Center. 


Hakeem, Edmund J., Draftsman ‘‘B,”’ 
Lockheed Aircraft Corp. 


Halcin, Edward J., B.Ae.E., Aerody- 
namicist, Stability & Control Group, 
Douglas Aircraft Co., Inc. (Long Beach). 

Hale, Kenneth L., A.A. in Ae.E., Engi- 
neering Checker, Beech Aircraft Corp. 


Henke, Harry R., B.S.Ae.E., Head, Re- 
search Dept., Gray Mills Corp. 
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Hogue, George W., Jr., B.S., Draftsman 
“B,” Design North American 
Aviation, Inc 


Group, 


Insalata, Italo A., B.S.Ae.E., Aero. In- 
spector, O. & R. Dept., Naval Air Station 
(Norfolk) 

Jenner, Millard I., B.S. in Ae.E., Re- 
search Lab. Analyst, Douglas Aircraft Co., 
Inc. (El Segundo), 

Jenny, Robert B., B.Ae.E. 

Knechtel, Earl D., B.S. in Ae.E., Re- 
search Fellow, Engineering Exp. Station, 
Univ. of Washington. 

Krekorian, Khoren A., Flight Test 
Analyst, North American Aviation, Inc. 


La Favor, Stanley A., B. of Ae.E., Asst. 
Stress Analyst, McDonnell Aircraft Corp. 

Lipski, Charles Bernard. 

Long, Erwin L., B. of Ae.E. 


Martin, Hiram G., Jr., Process Tech- 
nician, Chance Vought Aircraft 
United Aircraft Corp. 


Div., 


Miller, Byron H., B.S. in Ae.E. 
Moore, James H., B.S.Ae.E., Drafts- 
man, Goodyear Aircraft Corp. 


Nelson, Lewis A., B. Ae.E., Aero. Engi- 
neer P-1, N.A.C.A. (Ames Aero. Lab.). 


Oliver, Gino, Sr 
Aircraft Corp 


Draftsman, Goodyear 


following shadow 


The Kollsman Synchrotel Transmitter is a “brain” 
which directs muscles into action for precise 
remote control as a function of altitude, air 
speed, Mach number, vertical speed, accelera- 
tion. Synchrotel has jewel bearings, no brushes, 
and a lightweight rotor permitting smooth, vel- 


vety action and 


immediate response like a 


following shadow. Synchrotel may function as 
a control transformer, an inductive pick-off, re- 
solver or signal generator. Typical applications: 
automatic pilots, flight recorders, altitude con- 
trols for air traffic separation, bomb and gun 


|. Sight computers, telemetering, etc. Write for 
additional data on this unique unit. Address: 
Kollsman Instrument Division, Square D Com- 
pany, 80-08 45th Avenue, Elmhurst, New York. 


KOLLSMAN AIRCRAFT INSTRUMENTS 
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Olsen, Robert A., B.S.Ae.E., 
man, Argonne National Lab. 


Drafts. 


Orozco, Manuel, Engineering Drafts. 
man “B,”’ North American Aviation, Inc. 


Pugliese, James J., B.S. Ae.E., Weight 
Analyst, Fairchild Aircraft Div., Fairchild 
Engine & Airplane Corp. 


Ricker, George G., B.S., Mathematician 
“A,” Aerodynamics Dept., Douglas Air- 
craft Co., Inc. 


Roland, Harry L., B.S.Ae.E., Weight 
Analyst, Engineering Weights Group, Con- 
solidated Vultee Aircraft Corp 


Rowe, William T., B.S., Graduate 
Student & Part-time Research Asst., Aero. 
Engineering Dept., Guggenheim School of 
Aeronautics, Georgia Institute of Tech- 
nology. 


Schaufele, Roger D., B. of Ae.E,, 
Douglas Aircraft Co., Inc. (Santa Monica). 


Scott, Leroy Harold, Engineering Drafts- 
man ‘‘B,’’ Boeing Airplane Co. (Seattle), 


Scovell, Hugh L., Jr., Draftsman ‘‘A,” 
Hughes Aircraft Co. 

Senft, Walter M., Jr., B.S., Stress 
Analyst, McDonnell Aircraft Corp. 


Sharf, Joseph, Engineering Draftsman, 
Allied Process Engineers. 


Slotar, Herbert L., Project Asst., 
heed Aircraft Corp. 


Lock- 
Solomon, George E., B.S., Jr. Engineer 
“‘A,”’ Boeing Airplane Co. (Seattle) 


Spyckaboer, William, Jr. 
Link Aviation, Ink. , 


Engineer, 


Stephan, James R., Tool Designer, 
Douglas Aircraft Co., Inc. (Long Beach). 


Sullivan, Kenneth H., B.A.Sc., Develop- 
ment Engineer, Turbine Div., A. V. Roe 
Canada, Ltd. 


Swisher, Forrest D., A.A. in Ae.E. 


Tooraen, Charles T., Jr., Aero. Engr., 


North American Aviation, Inc. 


Turk, Daniel R., Layout 
“A,” Hughes Aircraft Co. 


Draftsman 


Vreeland, Roger J., Engineering Asst. 
‘“‘A,”’ Thermodynamics Section, Northrop 
Aircraft, Inc. 


Waltman, Richard F., B.S. 
Weiss, Charles R., Draftsman, Main- 
tenance Training Dept., American Air- 


lines Maintenance Depot (Tulsa 


Wenderoth, John William, Jr. Engineer, 
Link Aviation, Inc. 


Wilcox, Philip C. 
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Personnel Onportunities 


This section is for the use of individual members of the Institute seeking new connections and organizations offering 
employment to aeronautical specialists. Any member or organization may have requirements listed without charge by 


WANTED 


Engineers—The following vacancies exist at 
the recently established Naval Aeronautical 
Rocket Laboratory: Aeronautical Engineers— 
P-1 through P-6, $2,974.80 through $7,432.20 
Electronics Engineers—P-2 through P-4, $3,727.- 
20 through $5,232. Chemists—P-3 through P-5, 
$4,479.60 through $6,235.20 Chemical Engi- 
neers—P-3, $4,479.69. Physicist—P-4, $5,232 
Assignments include testing, evaluation, research, 
and development of liquid-propellant rocket en- 
gines. Applicants must have experience and/or 
training in the construction, operation, and per- 
formance of rocket engines. Both staff and proj- 
ect engineer positions are open. Address replies, 
enclosing completed copy of Civil Service Appli- 
cation Form 57 (obtainable at your Local Post 
Office), to Donald K. Holster, Personnel Officer, 
U.S. Naval Aeronautical Rocket Laboratory, 
Lake Denmark, Dover, N. J. 


Aerodynamicists, Senior—For advanced prob- 
lems in aerodynamics of airplanes and missiles. 
Inquiry should include comprehensive experience 
résumé Address: Manager, Engineering Per- 
sonnel, Bell Aircraft Corporation, P.O. Box 1, 
Buffalo 5, N.Y. 


Assistant or Associate Professor—To teach 
undergraduate and graduate aerodynamics, pre- 
liminary design, and allied courses. Prefer man 
with advanced degree in aeronautical engineering 
and practical experience in aerodynamics or de- 
sign. Salary dependent upon qualifications. 
Aeronautical Engineering Department, University 
of Kansas, Lawrence, Kan. 


Airmen and Technical Personnel—Positions 
open in West Coast scheduled helicopter opera- 
tion. Airmen—flight, administrative, and tech- 
nical research, with or without helicopter train- 
ing. Multiengined time required. Technical— 
maintenance, radio, engineering, and inspection. 
Power-plant and machining background im- 
portant. Employment contingent upon compre- 
hensive training program. Apply by mail only 
to Los Angeles Airways, Inc., 5901 West Imperial 
Highway, Los Angeles 45, Calif. 


Aeronautical Design Engineers—For produc- 
tion work on the B-47 Jet bomber and modifica- 
tion of B-29 and B-50 Bombers. Graduate engi- 
neers, 5 years or more of heavy aircraft design 
experience. Direct replies to Engineering Per- 
sonnel Representative, Boeing Airplane Com- 
pany, Wichita Division, Wichita 1, Kan. 


Structures Engineer, Senior—For advanced 
problems in load criteria, design, and analysis. 
Inquiry should include comprehensive experience 
résumé. Address: Manager, Engineering Per- 
sonnel, Bell Aircraft Corporation, P. O. Box 1, 
Buffalo 5, N. Y. 


23. Sales Engineer—Age 30-40. Aeronauti- 
cal Engineering Degree. At least 5 years’ sales 
experience on aeronautical instruments and 
familiar with thermocouples, electrical bridges, 
temperature sensing bulbs and indicators, fire de 
tectors, relays, aircraft power supply, Ohm’s 
law, and direct current. Neat appearance and 
Progressive. Salary $5,000 to $6,000. Submit 
résumé for consideration. 


writing to the Secretary of the Institute 


20. Project Engineer—A well-paid permanent 
job with an excellent future in a growing com- 
pany. Challenging, varied, and interesting work. 
Freedom to demonstrate skill, initiative, imagina- 
tion. Congenial working conditions in a medium- 
sized organization. Located 200 miles from New 
York City, offering good living conditions and ex- 
cellent recreational facilities. Qualifications: 
Thorough experience and proved ability to super- 
vise design and development of complex elec- 
tronic and electromechanical devices. Complete 
technical competence in fields of servos, analogue 
computers, instrumentation, small mechanism de- 
sign, etc. Flight training, other aviation back- 
ground, or a basic knowledge of principles of 
flight. Electrical engineering (electronics) educa- 
tion—advanced degree preferred. Ability to 
supervise and work with others. Minimum of 5 
years’ experience in responsible design and de- 
velopment jobs. Speed, imagination, initiative, 
and sufficient drive to get a job done within strict 
time limitations. Ability to inspire others to pro- 
duce design and development work within rigid 
schedules. Engineers who possess the qualifica- 
tions we need are invited to submit complete ré- 
sumés of training, past experience, salaries earned, 
and salary expected. 


969. Professor of Aerodynamics—To handle 
senior and graduate work in aerodynamics. 
Should have outstanding theoretical ability plus 
practical wind-tunnel experience in both sub- 
sonic and supersonic speeds. Position with one of 
the Big Nine Midwest Universities. Advanced 
degrees necessary. 


968. Associate or Full Professor—Now per- 
manent position available with leading mid- 
western state university to teach and develop 
courses in the general field of airplane dynamics, 
such as vibrations, flutter, aeroelasticity, etc., and 
to direct graduate research in these fields. Ad- 
vanced degrees with practical industrial experi- 
ence necessary. Attractive salary. Effective 
September 1, 1949. 


964. Assistant Professor of Aeronautical Engi- 
neering—Equipment in particular to teach 
theory of elasticity of the graduate level. Duties 
begin September, 1949. Location Philadelphia. 
Apply giving education, teaching, and other ex- 
perience, plus references and small photograph. 


AVAILABLE 


25. Contract Administrator—Administrative 
Engineer—Graduate engineer with 23 years’ ex- 
perience in the aviation industry covering aircraft 
and engine manufacturing and active duty during 
World War II in the Bureau of Aeronautics. 
Positions held have included responsible duties in 
engineering, financial, and administrative work, in 
most of which there was frequent contact with 
Government agencies, United States and foreign 


The number preceding the notices 
represents the Box Number of the in- 
stitute of the Aeronautical Sciences to 
which inquiries should be addressed. 
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engineers, and_ technicians. Most recently, 
General Manager of a Research and Development 
contract coordinating opinions of authorities 
through aviation and allied sciences. 


24. Power-Plant Engineer—M.E. and M.S., 
Stevens Tech. Licensed Professional Engineer. 
Fifteen years’ experience in development of large 
air-cooled aircraft engines, including extensive 
staff and committee work, overseas experience, 
languages. Some lecturing and graduate-school 
teaching on aircraft power plants. East Coast 
resident. 


19. Aviation Executive—Specialist with 16 
years’ aviation experience, domestic and abroad, 
air lines and manufacturers. Extensive back- 
ground includes technical, operating, accounting, 
sales and publicity experience; many years in 
executive position with top consulting firm 
handling special research on air-lines’ and manu- 
facturers’ problems. Good command of foreign 
languages; widely acquainted in aviation circles. 
Age 33; married; Southern California. Desires 
administrative position with air line or in aviation 
industry. 


17. Aeronautical Engineer—B.S. Aero. E., 
Tri-State College, March, 1949, Graduate. Fif- 
teen years in the aircraft field. Five years in the 
Air Corps as a technical inspector for all aircraft. 
Machine and Laboratory experience. Desires 
position in aircraft field in design, drafting, stress 
analysis, laboratory testing, selling, and main- 
tenance. Age 35; married; available immedi- 
ately. 


16. Aeronautical Engineer—Pilot—B.S.A.E.; 
commercial pilot, single- and multi-engined land, 
instrument, and instructor ratings; Air Force 
Technical training in aircraft maintenance engi- 
neering. Seven years’ experience, including air- 
craft maintenance, service, modification and 
flight-test engineering and passenger, ferry, in- 
struction, and test piloting. 


15. Manufacturing Executive—Desires posi- 
tion with East Coast Manufacturer. Twenty 
years’ aircraft and allied manufacturing and engi- 
neering experience, both Europe and United 
States. 


14. Aeronautical Engineer—Teacher—Ten 
years’ experience teaching aerodynamics and 
allied subjects. Two years with Government 
agency as aerodynamicist. At present engaged in 
aerodynamic design of supersonic wind tunnels. 
Desires position that requires independent re- 
search and development on problems in super- 
sonic, including wind-tunnel design. Location in 
South or West Coast preferred. 


13. Development Engineer—B.S. in M.E., 
age 30, married. Ten years’ progressive ex- 
perience—aircraft power plants, fuel metering 
equipment, power controls, and accessories. 
Past 3 years, Assistant Project Engineer on 
turboprop and turbojet programs, including 
flight-test participation, Previous positions in- 
clude Assistant Chief Inspector, Supervisor of 
Carburetor Test Laboratory, and Test Engineer. 
Desires engineering position involving experi- 
mental research or product development. Eastern 
States preferred. 
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Make 


Jet Engine Tests 


... in the plant 


... on the airstrip 
with INDUSTRIAL SOUND CONTROL’s 
New 


PORTABLE 
Jet Test 


MUFFLER 
“The Test Cell on Wheels’ 


e Instantly Moved Anywhere 
¢ Deflects Hot Gases Safely 
¢ Dampens Noise Efficiently 


Write, phone or wire us for 
full information on this new 
engineering triumph by the 
designer and builder of over 
90% of the avigtion test cells 
now in use. 


2119 So. Sepulveda Blvd. 
Los Angeles, Calif. 


ENGINEERING REVIEW 


12. Aeronautical Executive—Twenty years’ 
experience, with exceptional knowledge of the air- 
craft and related 
and administrat 


industries. His promotional 
ive “know-how” and his ability to 
get things done should make him a valuable asset 
to an aircraft manufacturer, accessory manufac- 
turer, or air line in general management work, 
particularly in connection with sales or contract 
development, public relations, industry relations, 
or Government 


an officer of a 


relations. In recent position as 
highly 


nautical organization 


regarded national aero- 
has contributed greatly to 
its phenomenally rapid growth over the last 8'/2 
years. Has voluntarily negotiated his separation 
with his coofficers and board of directors in order 
to seek a more challenging opportunity where he 
can apply his talents to still greater productive- 
ness. In 


excellent health, has traveled widely 


throughout the country, and enjoys extensive 
contacts with the leaders in industry and in im- 


portant Government circles. 


11. European Professor of Aeronautical and 
Mechanical Enginecring 
plane design in 


-Experience in air- 
ndustry, in wind-tunnel work in 
research institute, and in teaching mechanics, 
aerodynamic 


Assistar 
Spent 


airplane structures; would 
accept 


U.S. 


Technology ear! 


t Professorship as first position in 
mths at California Institute of 
er on fellowship 


10. Research Associate 
Mechanics, June 


Ph.D. in Applied 
949, with 11 years’ industrial 
experience in design, and production; 


3 years’ part-tit teaching and analytical and 
experimiental rese 
sible flow and 
Pro 


arch in jet propulsion, compres- 


airplane structures Desires 


Associate ship with research possibili- 


ties. 


999. Public 
handle publi 


Relations Counsel—Wishes to 
tions and representation work 
for aviation organi 
Many years’ experience in civic affairs, 
Former Rehabilitation 
State Veterans of World 
craft overhaul experience in Navy, 
Guard for 9 


ience in local public relations 


zation in Utica, and 
vicinity 
publicity motion 
Chairman of the N.Y 
War II 
Air 


Fifteen years’ exper 


Force Coast years. 


work 


998. Administrative Assistant or Aeronautical 
Engineer—Bachelor Aeronautical 
Georgia Tech. 1946 
Administration, (¢ 
23; married. One 
N.A.C.A., includ 


nical report writ 


Engineering, 
Master of Business 
1949 
year as research engineer with 


and 
ornell University, Age 
ng tunnel operation and tech- 

General administrative ex- 
perience as Na Available 


Ensign. immedi- 


ately 


997. Engineer 
cal Major 
Resident 


experienc 


Pilot—B.S.M.E 
Registered M.E 
Angeles 11 years 


Aeronauti 

(Califor 

Thirteen 
Naval 
manu- 


nia). 


years’ years in aircraft 


pilot 4 year Represent Eastern 


facturer in Southern California. Salary or com- 


mission. 


995. 
matics 


Engineering Teacher 
B.S 
S option); 


M.S. in Mathe 
in Mechanical En 
B.S 
experience in thermodynamics 
hydraulics, hydraulics 


(physics minor 
gineering (stru in Education 
Six years’ teacl 
laboratory, strength of 


materials, appli mechanics (statics and dy 
aircraft 


Thre« 


mechar 


namics stress analysis, and engineering 
physics urs with major airplane com 


pany in equipment and 


progress in work and studies 


unit stress 


analysis unit. Good 
Phi Kappa Phi wl 


Desires teaching | 


le earning engineering degree 
osition in a progressive college 
or university Prefers teaching any of the above 
Courses on indeterminate structures, refrigera 
Will locate 
anywhere but prefers the Western states, Texas, 
or Florida 


tion, or internal combustion engines. 
Housing essential. A detailed outline 
of education and experience will be sent upon re- 
quest. 
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ENGINE COOLING 
RADIATORS 


OIL COOLERS 


The G«0 Manufacturing Co. 


NEW HAVEN, CONNECTICUT 


JET ENGINE 


ACCESSORIES 


Giannini engine control accesso- 
ries, designed for use with reaction 
powerplants, include automatic fuel 
metering units, automatic starting units, 
and fuel pump and drive systems. 


Recently expanded manufacturing 
facilities afford firm delivery of 
1949 improved instrument and 
powerplant equipment. 


Latest Technical 
Catalogs on Request 


| Giannini. 


285 W. Colorado, Pasadena 1, California 
697 Morris Turnpike, Springfield, N. J. 
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YOU'VE GOT IT — WITH A “CAL-AERO TECH” GRADUATE 
DESIGNERS AVAILABLE 
Immediately useful, without break-in 
EXPERIENCE 
4000 hours on board and in aircraft shops, with fundamentals and actual 
work assignments under supervision of Aircraft Factory Experienced 
Designers—Specializing in design of component parts—proficient in 
layout, strength checking and manufacturing process analysis. 
HIRE A“CAL-AERO” GRADUATE—HE'LL DELIVER THE GOODS 
NEW CLASS GRADUATES EACH MONTH 
Serving DOUGLAS + LOCKHEED » NORTH AMERICAN + BOEING 
NORTHROP « CURTISS-WRIGHT CONVAIR RYAN 
AIRESEARCH and MANY OTHERS 
PHONE OR WRITE 
CAL-AERO TECHNICAL INSTITUTE 
GRAND CENTRAL AIR TERMINAL + GLENDALE 1, CALIF. 


DEPENDABILITY 


DESIGN AND DEVELOPMENT 


of rocket motors and missile launching 
equipment. Positions open for experienced 
design, development, and instrumentation 
engineers in growing research, develop- 
ment, and production organization. Salary 
open. Box 21. 


Financing available for Government 
Aviation Engineering and Develop- 
ment Contracts. Can also supply 
Engineering, Test Laboratory or 


Manufacturing assistance. Box 
No. 22. 


Aircraft Engineering 


FOUNDED 1929 


The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
F.1.Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 50 cents post free 
Subscription: $6.50 per annum, post free 


BUNHILL PUBLICATIONS LIMITED 
12 Bloomsbury Square London : : W.C.1_ England 


There’s Food for Thought for You in — 


Purchasing Agent: “I thought this was a 
first class place to eat. Just look — paper 
napkins!” 

Chief Draftsman: “You should talk! Over 
at the plant you expect my department 
to produce useful drawings on perish- 
able tracing paper instead of permanent 
Arkwright Tracing Cloth!” 


As vital as each expertly drawn plan, is the material 
which receives, reproduces and preserves it. For this 
important purpose, the matted fibers of paper cannot 
compare with the selected, uniform, new cotton fibers 
woven and bonded into Arkwright Tracing Cloth! 
Use Arkwright, even for preliminary or one-job draw- 
ings that may be urgently needed for future use or 
reference. That’s the safer, thriftier way! 


Prove to yourself the extra worth and work ability 
of Arkwright for all drawings. Send for generous 
working samples. Arkwright is sold by leading draw- 
ing material dealers everywhere. Arkwright Finishing 
Co., Providence, R. I. 
The Big Six Reasons Why 

Arkwright Tracing Cloths Excel 
. Erasures re-ink without feathering. 
. Prints are always sharp and clean. 
. Tracings never discolor or go brittle. 
No surface oils, soaps or waxes to dry out. 
. No pinholes or thick threads. 


. Mechanical processing creates permanent 
transparency. 


ARKWR IG T 


TRACING CLOTHS 
AMERICA’S STANDARD FOR OVER 25 YEARS 


The Case of the Ritgy Restaurant 
—— 
G 
Co. 
UT 
| 
VC 
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|Dortrait of future profits! 


NEW 


Think what this means to your profit picture —a fast, modern version of 


the dependable Douglas DC-3 that will operate at less cost per ton mile! 


Greater Payload 
Super DC-3. New swept-back wings... new powerful engines that increase 

More Ton Miles Per Hour 
speed to 250 mph... built-in stair ramp to facilitate loading and unload- [___ec3____] 
Lower Cost ¢/Ton Mile 


__0c3 


At modest cost your present DC-3s can be converted to the new Douglas 


ing...new rear cargo compartment...new large, self-service luggage 


racks—these are just a few of the features of the Super DC-3. 


Greater Range 


Whether your airline is large or small—it will pay you to get the full = Sas 


facts on the new faster Douglas Super DC-3—modern version of the most 
Lower Maintenance Costs 
famous, time-tested airliner ever built. (3 


DOUGLAS AIRCRAFT COMPANY, INC., SANTA MONICA, CALIFORNIA 
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e FEATURES OF THE SUPER DC-3 «+ 
eee More Speed 
k 
MORE PEOPLE FLY MORE PIACES BY DOUGL 
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1949 


Judex te Aduertisers 


A 


Aeroproducts Division, General Motors Corporation.. 63 
% Airborne Accessories Corporation 1 
AiResearch Manufacturing Company Division, The 
Garrett Corporation 
Allison Division, General Motors Corporation 
% American Phenolic Corporation 
Arkwright Finishing Company 


B. H. Aircraft Company, Inc 
Bendix Aviation Corporation 
Bendix Products Division 

Eclipse-Pioneer Division 

BG Corporation, Th 
% Borg-Warner Corporation, Pesco Products Division.... 

Brush Development Company, The 
Bunhill Publications Limited 


Cal-Aero Technical Institute 
Century Geophysical Corporation 
Clifford Manufacturing Company Division, Standard- 
Thomson Corporation Inside Front Cover 
% Curtiss-Wright Corporation, Propeller Division 1 


Doelcam Corporation 
Douglas Aircraft Company, Inc 


Hagan Corporation 


Imperial Pencil Tracing Cloth, Keuffel & Esser Company. 
Indiana Gear 


Industrial Sound Control 
International Nickel Company, Inc., The 


Keuffel & Esser Company 
%Kollsman Instrument Division, Square D Company 


Lamb Electric Company, The 

Linear, Inc 

Lockheed Aircraft Corporation 
Manufacturing Company 


Ohio Seamless Tube Company, The Inside Back Cover 


P 


%Pesco Products Division, Borg-Warner Corporation.... 69 
1.A.S.-R.Ae.S. Second International Con- 
erence 


Dow Corning Corporation 


Republic Steel Corporation 

% Eaton Manufacturing Company, Saginaw Division. .Back Cover 
* Eclipse-Pioneer Division, Bendix Aviation Corporation 85 

Electrol Incorporated ” % Square D Company, Kollsman Instrument Division 
%Standard-Thomson Corporation, Clifford Manufacturing 

Company Division Inside Front Cover 
Combustion Corporation, Aircraft-Automotive 
ivision 


% Foote Bros. Gear and Machine Corporation 


G 


G&O Manufacturing Company, The 
Garrett Corporation, The, AiResearch Manufacturing 
Company Division 
* General Electric Company, Apparatus Department.... Vv 
General Motors Corporation 
Aeroproducts Division Vickers Incorporated, Division of the Sperry Corpora- 
Allison Division 
*G. M. Giannini & Company, Inc 
B. F. Goodrich Company, The, Aeronautical Division. . 
Gaatyene Tire & Rubber Company, Aviation Products 
ivision 


United States Aviation Underwriters incorporated 


— \ 


* Specifications and further information on the aircraft 
products of these companies will be found in: the 


1949 AERONAUTICAL ENGINEERING CATALOG 


The only publication of its kind devoted exclusively to the aircraft industry, 
this CATALOG serves as a valuable buyers’ and reference guide to sources 
and specifications on aircraft materials, parts, and accessories. It is dis- 
tributed annually to Chief Engineers, Designers, Production Heads, and 
Purchasing Departments of all leading Aircraft, Aircraft Engine, Instrument, 
Accessory, and Aircraft Parts Manufacturers; Air Transport Companies; 
Army, Navy, and Governmental Agencies; Research Organizations; Engi- 
neering Libraries; etc. 
Published Annually by 


INSTITUTE OF THE AERONAUTICAL SCIENCES 
2 East 64th Street New York 21, N.Y. 
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ANNOUNCING WORLD’S LARGEST 


ENGINEERING 


REVIEW—AUGUST, 1949 


PRODUCTION PROPELLER 


‘Custom-Built Curtiss-Wright 


Curtiss-Wright’s continued lead- 
ership in research and engineer- 
ing has produced an entirely new 
development in the propeller 
field—the world’s largest produc- 
tion propeller. This giant propel- 


ler—19 feet in diameter with a 


21-inch blade chord — was de- 
signed specifically for the Air 
Force’s B-36 and is custom-built 
throughout. 

> This propeller’s pusher loca- 
tion on the trailing edge of the 
wing, causing abnormal loads re- 
sulting from airflow disturbance, 
involved new and difficult design 
problems, But these were success- 
fully solved and a practical pro- 
peller of huge size, featuring 
many new advantages was devel- 
oped ... as the result of many 
man hours in engineering, re- 


search, development and testing. 


Many service-proved features 

The new Curtiss Propeller also 
provides reverse thrust for 
smooth, air-cushioned landing 
and more effective braking... 


automatic synchronization which 


FOR THE B-36 


enables pilot to control siz ens 
gines as one with single-lever ace 
tion . . . hollow steel blades for 
light weight and extra strengths 
> This new propeller now servi¢ 

ing the giant B-36 is another ins 


dication that Curtiss-Wright’s 
continued leadership in the pro-} 
peller field fis meeting (today’s 
while anticipating ‘tomorrow's 
aviation needs. 


Many new features included 
in new Curtiss Propeller ‘ 


. constant speed in reverse 

. instantaneous reversing and} 
feathering 

. pitch change from rotation ~ 
of propeller 

. de-icing by heated air 
passing through hub and 


hollow steel blade 


A PRODUCT OF 


curTiss wricht 


FIRST IN FLIGHT 
pe 


PROPELLER DIVISION, CALDWELL, N. 


Sc ELECTRIC PROPELLER 


108 
RSE. 
a 
| 
| 
| 
5! 
The : 
/ 
| 
\ 
\ 
a 
| 
ee 
x } i 
; 
* 


ides for 
rength, 
sery ics 


ther ins 


rights 


he pro- 
today’s 


LOTTOW 


luded 


erse 


ing 


»tation 


and 


| 
B-36 
Six 
‘ver 

a 
WELL, N. 


